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Abstract - The Water QuaVfty of Trout Lake, North Bay, 1986 

In order to assist in the management of Trout Lake, North 
Bay, the Ministry of the Environment conducted an intensive 
water quality monitoring program in 1986. The results of 
this study, and information available from additional 
sampling of the lake during the period 1975-1987 were used to 
evaluate water quality and estinate the potential for further 
shore! 1 ne devel opmen t . 

Nutrient modelling techniques and a trophic status evaluation 
Indicate that Trout Lake has generally excellent water 
quality and can assimilate considerable additional shoreline 
deveTopment. Caution should be used however In future 
development of the lake since both conversion of existing 
seasonal units to permanent dwellings and new devel opients 
can use up the current capacity. 



Sommaire - La qualite de I'eau du lac Trout, a North Bay, 1986 

En 1986, le ministere de 1 ' Environnement mettait sur pied un 
programiTie de surveillance intensive de la qualite de I'eau du lac 
Trout, a North Bay, dans le but de mieux gerer celui-ci. II 
s'est servi des resultats de cette etude ainsi que des donnees 
recueillies lors d'echantillonnages effectu#s dans le lac entre 
1975 et 1987 pour evaluer la qualite de I'eau et les possibilites 
d • amenagement des rives. 

Les techniques de model isation des substances nutritives et 
1' evaluation des conditions trophiques revelent qu'en general, la 
qualite de I'eau du lac Trout est excellente et que 1 ' amenagement 
plus pousse des berges ne nuirait pas, a la condition que cela se 
fasse avec prudence. En effet, la conversion des chalets 
existants en residences permanentes et la construction de 
nouvelles habitations pourraient absorber completement les 
capacites actuelles. 
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INTRODUCTION 

Trout Lake Is a large bod^ of water providing opportunities 
for a wide variety of uses. Since it supports various 
recreational activities and suppVtes drjnking water for the 
city of North Bay, management of the lake as a high quality 
multipurpose water source is a major concern to residents of 
the area. In order to assist with proper lake management, 
the Ministry of the Environment conducted a water quality 
monitoring program in 1986. 

The purpose of the program was to provide a comprehensive 
database for the evaluation of the water quality and 
associated blotic components of Trout Lake. Data are 
compared to information obtained in previous studies and 
Provincial Water Quality Objectives to determine long-term 
trends in water quality, to better define the trophic status 
and development capacity of the lake, and to direct future 
management decisions. 
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STUDY AREA DESCRIPTION 

Trout Lake is located on the east border of the city of 
North Bay in East and West Ferris, and Widdi field Townships. 
The lake consists of two essentially separate bodies of water 
divided by a shallow constriction- Four Mile Bay (surface 
area 343.5 hectares, mean depth 14.3 metres) and Trout Lake 
proper (surface area 1583.1 hectares, mean depth 
17.2 metres). This headwater lake is fed by many small 
streams and empties in the east to the Mattawa River system 
and then to the Ottawa River. 

The watershed exhibits typical Precambrian Shield geology. 
The north shore is characterized by high, forested 
Precambrian hills overlain with glacial deposits while land 
to the south is relatively flat and composed of rock 
outcrops, sandy deposits and swamp. Watershed areas for Four 
Mile Bay and Trout Lake proper are similar, measuring 
4968.7 hectares and 5824.7 hectares respectively. 

Lakeshore development is predominantly permanent residential 
(412 units) and seasonal residential (347 ynits) but 
commercial resorts, businesses, and public beach areas are 
also present. As well, 186 parcels of vacant land adjoin 
Trout Lake. Various recreational activities such as 
swimmming, boating, and fishing in summer, and snowmobiling 
and icefishing in the winter, are common on the lake. 
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Trout Lake supports a diverse fish comraunity including cold 
water species such as lake trout and whitefish and warm water 
species such as northern pike, wall eye, and bass* 

SURVEY PROCEDURES 

Eight lake stations (1 to 8) and ten streai stations (S-1 to 
S-10) were sampled for various parameters during the spring, 
summer, and fall of 1986 (Figure 1). 

Lake stations 1, 3, 4, 6, and 8 were sampled biweekly for 
nutrients and phytoplankton and to determine chlorophyll a^ / 
Secchi disc values. Also, monthly samples for the 
characterization group (major ions and related parameters) 
and metals were obtained, and dissolved oxygen / temperature 
profiles were measured. Lake stations 2, 5, and 7 were 
sampled monthly for nutrients and phytoplankton enumeration 
and identification. Bottom water samples were collected 
monthly for nutrients and major ions at stations 1, 3, 4, 6, 
and 8. A list of individual tests for various paraiieter 
groupings appears in Table 1. Streani stations were also 
sampled monthly for nutrients, metals and major Ions* 



Figure 1 Lake and Streaiii Sampling Locations, Trout Lake Survey, 1986. 




SCALE - 1:48000 



Table 1 



Water Quality Parameter Groupings Sampled During 
Trout Lake Survey, 1986. 



TEST GROUP 


PARAMETER 


CODE 


GTCHL2 


chlorophyll concentration 




NECHAR 


dissolved organic carbon 


DOC 


(characteristics) 


dissolved inorganic carbon 


Die 


(major ions, 


true colour 


COLTR 


etc.) 


sodium 


NAUR 




alkalinity 


ALKT 




hardness 


HARDT 




potassium 


KKUR 




chloride 


CLIDUR 




PH 


PH 




calcium 


CAUR 




sul phate 


SS04UR 




conductivity 


C0ND25 


NENUT 


phosphorus 


PPUT 


(nutrients) 


phosphate 


PP04FR 




nitrite 


NN02FR 




nitrite & nitrate 


NNOTFR 




total Kjeldahl nitrogen 


NNTKUR 




ammonia 


NNHTFR 


NEMET 


copper 


CUUT 


(metals) 


cadmium 


CDUT 




nickel 


NIUT 




chromium 


CRUT 




lead 


PBUT 




aluminum 


ALUT 




zinc 


ZNUT 




iron 


FEUT 
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Hn water quality data for lake stations were obtained as 
(Composite samples of the euphotic zone (depth of light 
penetration sufficient for photosynthetic production), except 
for bottom samples which were collected by use of a Van Dorn 
fievice triggered approximately 2 mitres above the substrate. 
'JWater quality data for stream stations were obtained as grab 
samples. Samples were transported to the Ministry of the 
E«f1rofiiient laboratory in Toronto for analysis of parameters 
'liescribed in Table 1. 

'Water transparency was measured by lowering a Secchi disc (a 
20 cm diameter metal disc with alternating black and white 
quadrants) to the depth at which it disappeared from view and 
then raising ft until It reappearid. The average of these 
te«o values was recorded as the Secchi disc transparency; a 
ipelatlve measurement of the effect of suspended particulate 
^^tter and colour on light transiittance through the water. 

©issolved oxygen and temperature profiles were obtained by 
ineasyring these parameters at metre intervals using a Y.S.I. 
■udel 54 combination meter. 

liwaTltatlve observations of aquatic macrophyte commynlty 
Cicxitposltlon, density and distribution were made pionthly 

ifariing the survey. 



- 7 - 
HATER QUALtTY EVALUATION 

Dissolved Ojo'gen and Temperature 

Profiles and isopleths of dissolved oxygen concentrations and 
temperatures over the sampling season are presented in 
Appendix I. Isopleths are lines joining points of equal 
value that provide a representative pictorial view of the 
different lake depths during the year. Therefore, changing 
patterns of thermal stratification and varying zones of 
dissolved oxygen levels are more easily described. 

The distribution of dissolved oxygen from surface to bottom 
during periods of thermal stratification can be used as an 
Indication of trophic status. A diagram showing the 
relationship between trophic status and vertical 
oxygen-temperature distributions is presented as Figure 2. 

Thermal stratification of lakes involves warming of surface 
waters (epilimnion) through increasing summer temperatures to 
create a layered effect. Colder bottom waters (hypolimnion) 
remain distinct from the epilimnion with an area of a sharp 
thermal gradient (thermocline) serving as the boundary. 

During the summer stratification period, the vertical oxygen 
distribution in oligotrophic lakes is termed orthograde which 
means that dissolved oxygen concentrations do not decrease 
with depth. 



FIgwe 2 

Dissolved Oxygen-Temperature Distributions in Northern Temperate Lakes 
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In eutrophic lakes where recreational activities like 
swimming and boating nay be made less pleasant due to turbid 
water, algae blooms, and weed growths, vertical dissolved 
oxygen distributions are termed clinograde. Dissolved oxygen 
concentrations decline from surface to bottom due to the 
decomposition of organic matter settled on the bottom. In 
extreme situations oxygen levels below the warm surface layer 
may drop substantially, making the deep areas of the lake 
unsuitable for the support of many forms of aquatic life. 

Profiles for the month of June (Appendix 1) showed that 
thermal stratification was complete following spring 
turnover. Dissolved oxygen levels remained fairly unifonii at 
all depths. These profiles were approximations of the 
Idealized orthograde curve for an ollgotrophic lake. By 
July, the dissolved oxygen profiles more closely resembled 
the "classic" orthograde curve at deep stations, however. 
Station 8 (One Mile Bay) began to appear more clinograde in 
form. This appears to be a common condition in shallower 
basins (to 25 m In depth) and while it may provide some 
evidence of increased productivity In the littoral zone, it 
does not indicate eutrophlcation of the lake. Also, this 
type of curve was observed in the 1977 survey and thus is not 
unusual for shallower areas of Trout Lake. 
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Profiles for August were orthograde in form at deep stations 
and an area of reduced dissolved oxygen concentrations was 
still apparent near the bottom at the shallower Station 8. 
Oxygen depletion at the metal imni on occur ed at deep sites as 
organic debris settling from the epil Irani on was slowed as it 
reached the cooler, and thus denser, hypolimnion and was 
subjected to oxidation through bacterial degradation. These 
slight reductions in dissolved oxygen concentrations at the 
thermocline suggest only minor amounts of organic matter were 
present indicating that productivity was low in the euphotic 
zone. 

By September, temperatures had cooled significantly in the 
eplllmnion and dissolved oxygen concentrations had increased 
to ID mg/L. This is evidence that water currents created by 
cooler weather and associated wind action had initiated a 
mixing process called fall turnover which was pushing the 
thermocline deeper by progressive erosion of the hypolimnion. 
October profiles exemplify the final stages of turnover as 
water temperatures became even colder and the thermocline was 
pushed deeper, further reducing the volume of the 
hypolimnion. 



- 11 - 

The isopleth diagram in Appendix I shows the favourable zone 
for lake trout. It is based on the presence of temperatures 
less than 10°C and dissolved oxygen concentrations greater 
than 6 mg/L. Shown is a "typical" Trout Lake station with 
Station 1 being used as a guide. The cross-hatched area is 
the optimal habitat for the survival, growth, and 
reproduction of lake trout based on the dissolved oxygen 
regime. The fish may venture outside this zone without 
suffering adverse effects, and will often do so in response 
to other important water quality parameters or in search of 
food or spawning areas, but If all other factors are 
acceptable, they will tend to prefer this area of optimal 
temperature / dissolved oxygen concentrations. 

The favourable zone for Trout Lake was extremely large since 
portions of the lake are very deep (to 60 m) and in depths of 
30 m approximately half the water column was optimal for lake 
trout existence. Shallower areas of the lake such as the 
littoral zone were of reduced desirability as lake trout 
habitat due to the presence of sub-optimal dissolved oxygen 
regimes. 

Provincial Water Quality Objectives (PWQO) are designated by 
the Ministry of the Environment for the protection of water 
quality for aquatic life and recreation. Dissolved oxygen 
Objectives for cold water biota (lake trout) are temperature 
related and are stated below. 
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Dissolved Oxygen Conceritration - Cold Mater Biota 

Temperature X Oxygen mgA 

i ' i 

5 I 

10 i 

1 5 %'■ 

20 I 

25 i 

The bottom four metres of Station 8 did not meet these 
Objectives during the summer months. Also, dissolved oxygen 
concentrations for the bottom 2-6 metres of Station 6 
during September and October sampling periods did not meet 
the Objectives. However, no severe oxygen depletion of 
bottom waters was observed and the differences from PWQO 
values are considered minor. 

Although these stations showed some poor dissolved oxygen 
conditions based on PWQO, this is not an uncommon situation 
at the bottom, especially in lakes of moderate depth or where 
the volume of the hypolimnlon is low. At Station 6, a 
favourable zone of 10 m or more existed below the thermocline 
which provided sufficient optimum habitat for fish in Four 
Mile Bay. Lake trout tend to move out of shallow areas 
during the summer seeking cooler waters so Station 8 
(One Mile Bay) did not likely provide preferred habitat in 
any case. Finally, these were localized situations only and 
the lake as a whole was well provided with sufficient 
dissolved oxygen concentrations and water temperatures for 
healthy fish populations. 
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From these observations, it appears the majority of Trout 
Lake was characterized by a dissolved oxygen / temperature 
regime suitable for the support of a cold water fishery of 
species such as members of the trout family. Warm water fish 
such as bass and pike should similarly find Trout Lake 
dissolved oxygen concentrations and temperatures acceptable. 
Also, representative dissolved oxygen profiles were 
orthograde in form indicating the lake is best classified as 
oligotrophic with excellent water quality. 

Water Chemistry 

Results of water chemistry analyses for Trout Lake are 
presented in Appendix II. 

Values for pH at lake stations were slightly above neutral 
for surface composite samples, ranging from 7.00 to 7.57. 
Alkalinity values for surface samples in Four Mile Bay 
(7.4 - 9.0 mg/L ) were less than values for Trout Lake proper 
(11.9 - 18,0 mg/L). Four Mile Bay (Stations 6 and 7) is 
considered moderately sensitive to acidic inputs or as having 
a fair buffering capacity and Trout Lake proper has a low 
acid sensitivity rating. Hardness values for surface samples 
in Four Mile Bay (13.0 - 15.0 mg/L) were again less than 
those in Trout Lake (19.0 - 21.5 mg/L) but indicating the 
presence of soft water in both areas. Results of analyses of 
bottom samples for these three parameters were all similar to 
corresponding values for composite samples. 
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Other characterization parameters (See Table 1) include major 
ions such as calcium, magnesiums chloride, and sulphate. 
Calcium (3.81 - 6.13 mg/L) and magnesium (0.94 - 1.64 mg/L) 
were present in moderately low concentrations in surface 
waters of Trout Lake while chloride (3.45 - 11.80 mg/L) was 
considered present in iioderate levels. Sylphate 
concentrations from 2.34 to 3.16 mg/L measyred on June 10 
were yery low and considered as questionable results. All 
other sulphate measurements ranged from 6.00 to 10.30 mg/L 
and are categorized as low. All these parameters had lower 
concentrations in Four Mile Bay than in Trout Lake proper. 

Conductivity (48.8 - 91.4 umhos/cm) indicated a moderate 
amount of dissolved substances were present in the lake and 
that Four Mile Bay was again more dilute than the main body 
of Trout Lake. Values for potassium and sodium followed 
similar trends and analyses of bottom samples produced 
results within ranges found for surface waters. 

Of the remaining characterization parameters, dissolved 
inorganic carbon and dissolved organic carbon ranged from 1.2 
to 4.2 mg/L and from 2.7 to 4.5 mg/L respectively and are 
considered low. Colour values for the main body of Trout 
Lake (6.5 - 9.5 TCU) were lower than those in surface samples 
from Four Mile Bay (11.0 - 13.5 TCU) with higher levels 
present In bottom samples at Station 6 (13.5 - 24.0 TCU). 
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Values from other bottoni samples were similar to surface 
values from corresponding stations. Although the colour 
ieasuriipents from surface waters were fairly low, higher 
levtTs in Four PItle Bay may reflect the presence of higher 
concentrations of metals such as Iron, or organic matter 
inputs from a large watershed to a relatively small water 
body. 

Overall, concentrations of characterization parameters from 
1986 are similar to measurements obtained during the previous 
1977 survey for both surface and bottom waters. However, an 
increase in chloride concentrations is apparent from 1977 to 
1986. Levels in the main body of the lake have changed from 
a range of 7.1 - 8.9 mg/L to 10.30 - 11,80 mg/L and 
concentrations in Four Mile Bay have increased from a range 
of 3.0 - 3.5 mg/L to 3.45 - 5.1 mg/L from 1977 to 1986. When 
assessed with regard to the Drinking Water Objective of 
250 mg/L, these changes appear minor, yet may Indicate a 
small increase in chloride loading to the watershed or some 
accumulation from road salting activities. 

Concentrations of various metals were measured in water 
samples from Trout Lake during the survey (Table 1). 
Cadmium, chromium, copper, nickel, and lead were present in 
concentrations at or below the detection limits of laboratory 
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equipment and are considered very low. Aluminum levels were 
low, ranging froni 7 - 55 ug/L, as were zinc levels, ranging 
from 8 - 25 ug/L. Iron concentrations were low, ranging from 
trace levels to 120 ug/L. They averaged 28.6 ug/L in the 
main body of Trout Lake and were higher (51.5 ug/L) in Four 
Mile Bay (Station 6). This may partially account for the 
slightly higher colour values observed in Four Mile Bay. 

On the whole, heavy metal concentrations in Trout Lake 
surf ace waters are considered low. Iron concentrations were 
measured that were slightly higher than any found in 1977, 
however, the majority of iron levels were within the range of 
the past survey. This minor variability over nearly a decade 
is considered normal and of Tittle significance. On the 
other hand, zinc and copper levels appeared to be 
substantially lower in 1986 than in 1977, This may be a 
direct result of an intensive cleanup of metal concentrate 
spills at a train derailment site near an area stream. Or, 
this decrease may be a result of the continued flushing over 
the years of these historical metal inputs from inflow 
streams in the Trout Lake watershed. However, the apparent 
decrease in zinc and copper concentrations may also be 
attributable to a corresponding decrease in laboratory 
detection limits between 1977 to 1986. Thus, zinc and copper 
values from the two surveys art difficult to compare with 
confidence and no change can be clearly demonstrated. Other 
metal concentrations were similar between the 1977 and 1986 
surveys. 
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Various nutrient parameters were measured in Trout Lake in 
1986; phosphorus, phosphate, and the four interrelated forms 
of nitrogen (Table 1). 

Total phosphorus concentrations over the survey period ranged 
from trace levels to 13 ug/L, with 'the majority below 
10 ug/L, and are considered low. A comparison of average 
summer phosphorus concentrations at each station between the 
1977 and 1986 surveys is presented in Table 2 . Although 
total phosphorus levels show some variability at each 
station, the overall lake averages are both 4.1 ug/L. In 
Table 3, data show good agreement between spring phosphorus 
concentrations for the main body of Trout Lake and Four Mile 
Bay. Average summer phosphorus concentrations are lower than 
spring values since available phosphorus is assimilated by 
algae and removed from the water column as the dead 
microorganisms sink to the lake bottom. Nutrients are 
subsequently returned to surface waters during periods of 
lake recirculation. Spring phosphorus values are important 
in nutrient modeling techniques discussed later in the 
report. 

Phosphates ranged from trace levels to 3 ug/L and are 
considered of low concentration. 



Table 2. Comparison of 1977 and 1986 Mean Summertime 
Phosphorus Concentrations, Trout Lake. 



MEAN PHOSPHORUS CONCENTRATIONS (ug/L) 



STATION 

1 
I 
4 
6 
8 

2 
5 
1 



1977 


1986 


2.2 


4.1 -1 




4.3 


3.7 




4.3 


3.4 


♦ 


3.7 


4.9 

4.0 -J 




5.0 




3.3 


3.2 -T 
3.8 ** 


6.3 


4.0 


5.8 -J 


1 



AVERAGE 



4.1 



ia 



NOT E : 1977 station averages are based on three measurements. 
* based on 9 measurements 
** based on 6 measurements 



Table 3. Average Spring Phosphorus Concentrations for Trout 
Lake, 1975 - 1987. 



AVERAGE SPRING PHOSPHORUS CONCENTRATION (ug/L) 



YEAR 


TROUT LAKE 


TOTAL 


TROUT 


LAKE PROPER 


4-MILE BAY 


1975 


5.3 






5.5 


5.0 


1976 


9.3 






9.7 


8.0 


1980 


4.3 






3.8 


5.5 


1982 


6.3 






6.2 


7.0 


1984 


5.9 






5.2 


7.5 


1985 


6.4 






7.0 


5.0 


1986 


4.7 






4.8 


4.5 


1987 


14.1 






15.2 


11.0 



AVERAGE 



7.0 



7.2 



6.7 
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Of the various forros of nitrogen, total Kjeldahl 
(0.180 - 0.400 mg/L) ranged from low to moderate although 
most concentrations were below 0,300 mg/L and are considered 
low. Several high values were present during the October 
sampling and may indicate biased results due to contamination 
of samples with particulate organic matter. Ammonia (trace - 
0.106 mg/L) and nitrite (0.001 - 0.008 mg/L) levels ranged 
from low to moderate throughout the season. Nitrate 
concentrations varied from 0.058 - 0,340 mg/L and are 
considered moderate to moderately high. 

Ignoring suspiciously high Kjeldahl nitrogen values in 
October, total nitrogen levels (total Kjeldahl plus 
nitrate / nitrite) ranged from 0.290 to 0.635 mg/L, varying 
from low to high. Most values were less than 0.500 mg/L and 
thus nitrogen is considered present in moderate 
concentrations. The average total nitrogen to total 
phosphorus ratio (TN:TP) was high, in the order of 100:1, 
since phosphorus concentrations were uniformly very low in 
the presence of moderate nitrogen levels. This indicates 
Trout Lake is a phosphorus limited system, meaning nitrogen 
is available in quantities above that which can be used for 
photosynthetic growth in the presence of limiting quantities 
of phosphorus. Thus, phosphorus is the critical nutrient in 
Trout Lake. Additions or reductions of phosphorus should 
result in corresponding increases or decreases in primary 
productivity. Presently, the low concentrations of 
phosphorus reflect the low productivity and excellent water 
quality of the lake. 
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For the most part, concentrations of nutrients from bottom 
samples did not vary greatly from levels measured in 
composite samples. However, slightly elevated average 
concentrations of phosphorus were observed in the bottom 
waters of Stations 6 and 8 and surface waters of Station 7 
compared to other average values. These differences were 
minor and may be attributed to local variability in 
phosphorus concentrations rather than a trend of increased 
nutrient levels at any location. Also, nitrate 
concentrations at bottom stations remained constant through 
late summer, while surface concentrations declined as a 
result of uptake by aquatic plants. An increase in October 
coincided with initiation of fall turnover as nutrients from 
the upper levels of the hypolimnion were redistributed 
throughout the water column. No other annual trends were 
apparent. 

The average summertime phosphorus concentration from Four 
Mile Bay (5.4 ug/L) was higher than that found in Trout Lake 
proper (3.7 ug/L). This small difference may be indicative 
of the effects of nutrient loading from a large watershed on 
the relatively smaller volume of Four Mile Bay. Other 
nutrients did not show apparent differences between the two 
bodies of water. 
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Quality of surface waters is also assessed based on Ministry 
of the Environment PWQO and Drinking Water Objectives (DWO), 
If various parameters are within these Objectives, the water 
Is deemed suitable for the protection of aquatic life and for 
recreational use in the case of PWQO and suitable for human 
consumption when within DWO. 

All water chemistry measurements for Trout Lake were within 
PWQO. Of the parameters compared to DWO, colour and organic 
nitrogen (total Kjeldahl minus ammonia nitrogen) were the 
only two found in excessive concentrations. However, these 
two substances are classified as parameters related to 
aesthetic rather than health considerations and evaluation is 
based on Maximum Desirable Concentrations. This is the Timit 
at which substances may become aesthetically objectionable to 
in appreciable number of consumers or may Interfere with good 
water quality control practices. 

Colour may be due to the presence of organic substances or 
metallic ions such as iron. It m^ become noticeable to 
consumers at levels above 5 TCU. Excess organic nitrogen mao' 
be associated with organic fouling in the distribution system 
and msy become apparent as taste or odour problems above 
concentrations of 0.15 mg/L. These two parameters are 
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c-ommonly measured at levels above the DWO in surface waters 
®f this region and are considered as normal characteristics 
encountered in untreated lake water. These observations do 
fiK>t apply to any treated water supply. Overall, Trout Lake 
miter exhibits excellent water quality characteristics when 
le^walyated with respect to Ministry of the Environment 
©bjectives. 

Oilorophyll £ concentration / Secchi depth reldtlonship 

determinations of chlorophyll £ concentrations and Secchi 
sSisc visibilities are presented in Appendix III. 

Cllorophyll £ concentrations over the sampling season ranged 
from 0.2 to 3.4 ug/L while Secchi depth measureiients varied 
from 2 to 7 m. Ice-free mean values for Trout Lake were 
1.8 ug/L (chlorophyll £) and 5.0 m (Secchi depth) and thus 
M ©logical productivity is considered low and water clarity 
is considered excellent. These data are presented in 
Figure 3 which shows the positions of the various sampling 
stations with respect to the four levels of lake 
classification. This classification systeas corresponds to 
Itlie system based on total phosphorus concentrations discussed 
ifi the following section on nutrient modeling. 
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Average Secchi depths for stations on the main body of Trout 
Lake ranged from 4.8 to 5.4 m and indicate moderate to 
excellent visibilities. Four Mile Bay, represented by 
Station 6, had moderate water clarity with a Secchi depth of 
4,7 m. Chlorophyll £ concentrations for all stations were 
below 2 ug/L and thus both portions of Trout Lake are 
categorized as having low biological prodyctivities. This 
characteristic results in an overall classification for the 
lake as Level 1 or as having excellent water quality. 

A comparison of 1977 to 1986 chlorophyll £ concentrations and 
Secchi depths is presented in Table 4. Water clarity, 
measured as the Secchi depth, appears to have decreased 
slightly while primary productivity, measured as the 
chlorophyll £ concentration, has increased. However, due to 
the inherent variability of the Secchi depth iieasurement 
procedure when performed by different people under different 
weather conditions, this may not be a significant decrease. 
Similarly, the apparent slight difference in chlorophyll £ 
concentrations between years is due to a change in laboratory 
analysis procedures in 1985. When the data are corrected 
using the proper trans fomati on, 1977 concentrations become 
very similar to 1986 values. Thys, chlorophyll £ 
concentrations representing biological productivity do not 
appear to have changed over the past decade. 
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Table 4. Mean Secchi Disc Measureiients and Chlorophyll £ 
Concentrations for Trout Lake, Ice-Free Period, 
1977 and 1986. 



Secchi depth (m) Chlorophfyn a (ugAl 

Station 1977 1986 1977* 1977** 1986 



I 


6.2 


4.9 


1.1 


1.1 


1.5 


1 


6.3 


5.1 


1.-2 


1.7 


1.9 


4 


6.1 


5.4 


0.9 


1.2 


1.8 


i 


4.8 


4.7 


0.9 


1.2 


1.9 


fi 


6.0 


4.8 


1.4 


2.0 


1.9 



5.9 5.0 1«1 1,1 1-8 



* Raw data 

** Transformed data due to change in laboratory procedure 
using y - 1.52 x - 0.14 



THEORETICAL NUTRIENT MODELING 

In the Northeastern Region of the Ministry of the 
Irivironment, a phosphorus budget approach is being used as an 
indication of water quality and as a prediction of water 
quality changes likely to occur following the development of 
shoreline housing units. It has been found (Dillon, 1974} 
that the trophic status of lakes can be related to the amount 
of phosphorus present at spring turnover when the water is 
completely mixed. 

General categories or levels of water quality based on the 
quantity of total phosphorus present in the spring have been 
Identified: 
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Level 1 (Excellent) 

Springtime phosphorus concentrations between and 
9.9 ug/L (mg/m^). Such lakes are primarily suited for body 
contact recreation because of extremely clear water and a low 
order of biological productivity. In deep lakes, dissolved 
oxygen concentrations in hypolimnetic water will remain 
favourable for the support of cold water fish species like 
lake trout. 

Level 2 (Good) 

Springtime phosphorus concentrations between 10 and 
18.5 ug/L. Lakes in this category are suitable for 
water-based recreation but the preservation of cold water 
fisheries is not guaranteed. Level 2 lakes are less clear 
with moderate primary biological activity. 

Level 3 (Fair) 

Springtime phosphorus concentrations between 18.5 and 
29.9 ug/L. Level 3 lakes are characterized by reduced 
suitability for body contact aquatic recreation because of 
high concentrations of suspended algae and associated 
nuisances like odours and turbid water. Oxygen depletion in 
deep basins will be common and there is danger of winterkill 
of fish in shallow lakes. 
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Level 4 (Poor) 

Springtime phosphorus concentrations above 30 ug/L. Such 
lakes are suitable only for warm water fisheries and there is 
considerable danger of winterkill of fish. Other 
recreational uses like swimming, boating and water skiing are 
extremely unpleasant. 

Spring phosphorus concentrations for over the past decade are 
presented in Table 3 as mentioned previously. Mean values 
were 7.2 ug/L for the main body of Trout Lake and 6.7 ug/L 
for Four Mile Bay, averaging 7.0 ug/L for Trout Lake overall. 
Both areas of the lake are subsequently classified as Level 1 
or as having excellent water quality. These values are used 
in development capacity modeling calculations. 

The rationale for the use of a phosphorus budget approach and 
definition of parameter estimates used in theoretical 
nutrient modeling is presented in Appendix IV. Results of 
Dillon's Model calculations for the main body of Trout Lake 
and Four Mile Bay are summarized in Tables 5 and 6 
respectively. 

According to the model output, the development capacity of 
Trout Lake proper is 942 cottages or 182 dwellings (seasonal 
and permanent residential units respectively I . Similarly, 
the capacity for Four Mile Bay is 322 cottages or 
62 dwellings. These are the maximum numbers of additional 
units allowed on each area of Trout Lake to maintain spring 
phosphorus concentrations below 9.9 ug/L, resulting in 
continued excellent water quality. 



TABLE 5 . Theoretical Nutrient Modeling for the Main Body of Trout Lake. 
NORTHEASTERN REGION TECHNICAL SUPPORT : DILLONS MODEL CALCULATIONS 



1 DILLONS MODEL | 


^ UNITS s 


: Lakename: TROUT : 


Date: 




87 DEC 09 




; Township: FKKRIS 




By: 




MOl 




: ENTER ONLY IF AVAILABLE: 










*, 


t Measured Spring P 


7.2 : 


mg/m3 






■ 1 


: T.ake Trophic Level 


1 : 


a^/mS 






S 


: LEVEL 1 (0-9.9) 


! 


i 






•i 


: UVEL 2 (10.0-18.5) 












: LEVEL 3 (18.6-29.9) 










! 


: LEVEL 4 (30.0 +) 












: Volume 


272156800 


n3 






i 


: Surface Area 


15831000 


ml 






i 


: Mean Depth 


17.2 


m 








: Total Unit Runoff 


0.4122 


. m/yr 


(cfs/mi2 * 0.345) 




: Total Drainage Area 


58247000 


: ml 








: Precipitation 


0.8762 


: m/yr 


(in 


/ 39.4) 




: Evaporation 


0.595 


: Bi/5rr 


(in 


/ 39.4) 




: Oxic {1} / Anoxic {2} 


1 










: \ Watershed Forested 


70 








' 


: Bedrock % Igneous 


100 










; % Sedimentary 













: # of Cottages 


234 










: Dwellings 


339 










% Campsites 













: Vacant Lots 


151 










: Factors for cottages 


616000 


: mg/yr 








i dwellings 


3000000 


: mg/yr 








: canpsites 


193000 


: mg/yr 








: Supply, STP's 





: og/yr 









Continued 



NORTHEASTERN REGION TEOWICAL SUPPORT : DILLONS MODEL CALCULATIONS 



Export 

Total outflow Voltane 
Flushing Rate 
Areal Vfater Load 
Ptiosphortis Retentlori 
Response Tlae 
Precipitatiofi Loading 



Supply: 



Drainage Area 
Precipitation 
Natural 
Artificial 

Total 



: Loading: Total 



4.4 


: i^/ni2/yr 


28461091 


: m3/yr 


0.1046 


: times /yr 


1.80 


: m/yr 


0.8734 


: - 


0.84 


: yr (tiflH 


22 


: mg/B2/yr 


256286800 


: og/yr 


348282000 


: ig/yr" 


604568800 


: mgiyr 


1254160000 


: ng/yr 


1858728800 


: mg/yr 


117.41 


: iiig/ii2/yr 



(times 3 to 5) Equilibriuii: 



:/7//7//7//////////////////////////////////////////////////////7////7////7////: 
:/7//7/////7/////////////////////////7//7////7///////////7////////////////////: 



Measured Spring P 
Theoretical Spring P 
Sensitivity Index 
Chlorophyll a 



7.2 

8.7 

0.0 

1.27 



; mg/mS 
: Dg/mS 

: mg/m3 



Periiisslble Loading 


134.37 


: mg/in2/yr 


Pensissible Simply 


2127270509 


: ing/m3 


aeoretical Loading 


97.73 


: iag/m2/yr 


Theoretical Supply 


1547105825 


: n^/niS 



Num. of Added Cottages 
or Added Dwellings 
to maintain LEVIL # 



942 

182 

1 



; Num. of Cottages 

I or Dwell ings 

8 required to raise P 

I conc'n 1 mg/mS 

1 



365 I 

71 i 

i 
I 
i 



TABLE 6 . Theoretical Nutriait Modeling for Tour Mile Bay. 

NORTHEASTERN REGION TECHNICAL SUPPORT : DILLONS MODEL CALCULATIONS 
: DIIiONS MODm : UNITS 



Lakename: FOUR MILE BAY 



Date: 87 DEC 09 



Township: FIKRIS 



By: 



MOE 



ENTER ONLY IF AVAILABUl: 
Measured Spring P 
Lake Trophic Level 
LEVH 1 (0-9.9) 
LEVEL 2 (10.0-18.5) 
LEVEL 3 (18.6-29.9) 
LEVEL 4 (30.0 +) 



6.7 
1 



iQg/m3 
^/in3 



Volume 


49233728 : 


ib3 


1 


Surface Area 


3435000 : 


id2 


i 


Mean Depth 


14.3 : 


m 


s 


Total Unit Runoff 


0.4265 : 


m/yr (cfs/ini2 * 0.345) 


: 


Total Drainage Area 


49687000 : 


m2 


: 


Precipitation 


0.8762 • 


m/yr (in / 39.4) 


:|. 


Evaporation 


0.595 


ffi/yr (in / 39.4) 


f 


Oxic {1} / Anoxic {2} 


1 J 




'#. 


% Watershed Forested 


70 : 




t 


Bedrock % Igneous 


100 




li 


% Sedimentary 







■t 


# of Cottages 


113 




1 


Dwellings 


73 




1 


Canpsites 







1 


Vacant Lots 


35 




1 


Factors for cottages 


616000 


: n^/yr 


S. 


dwellings 


3000000 


: n«/yr 


i 


canpsites 


193000 


: n^/yr 




Supply, STP's 





: mg/yr 








Continued 





KORTlffiASlMN REGION TEODnCAL SUPPORT : DIliONS MODEL CALCULATIONS 



! litport 

: Total outflow Volume 

: Flushing Rate 

: Area! Water Load 

: Phosphorus Retention 

: Response Tine 

; Precipitation Loading 

: Supply: Drainage Area 

s Precipitation 

t Natural 

i ^tificial 

P 

i Total 

I 

; Loading: Total 



3.9 


: ing/iB2/yr 


22157428 


: m3/yr 


0.4500 


: timss/yr 


6.45 


: m/yr 


0.6578 


: - 


0.53 


: yr (tliw 


22 


: ing/ni2/yr 


193779300 


: mg/yr 


75570000 


: mg/yr. 


269349300 


: mg/yr 


310168000 


: mgiyr 


579517300 


: mg/yr 


168.71 


: iig/ij2/yr 



(tiioes 3 to 5) Equilibriumi 

1 



•jiiii lint itNiiiii III HI nut iiuf fill iiininuiiimmmimnimmnit 
-.1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 n 1 1 1 n 1 1 1 1 1 H 1 1 11 1 1 1 1 1 11 N 1 1 1 1 11 1 n 1 1 f 1 1 1 1 1 1 n I III 1 1 1' 



Measured Spring P 
Theoretical Spring P 
Sensitivity Index 
Chlorophyll a 



: Permissible Loading 
: Pennissible Supply 
: Theoretical Loading 
: Theoretical Supply 



6.7 


: mg/rnS 


9,4 


% Bg/m3 


0.0 




1.14 


: mg/mS 

i 


178.41 


: ing/iii2/yr 


612833410 


: mg/mS 


120.74 


: ing/m2/yr 


414745843 


: mg/mS 



: ItM. of Added Cottages 
: or Added Dwellings 
i to maintain LEVM^ # 



322 

62 

1 



: Mio). of Cottages 

I or Dwe lilies 

i required to raise P 

I conc'n 1 iBg/m3 



105 
20 
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These results indicate Trout Lake Is highly insensitive to 
nutrient inputs and has a large capacity for new development. 
This conclusion is very different from the evaluation of 
development capacity in the 1977 report, where the lake was 
again considered to be highly insensitive but with relatively 
little nutrient input necessary to drop the water quality 
rating from excellent to good (Level 1 to Level 2). This is 
due to the use of spring phosphorus concentrations from 1976 
that were yncharacteristically high for Trout Lake, resulting 
in underestimation of the development capacity. In this 
report, the use of spring phosphorus levels averaged over the 
past decade allows for more confident predictions of the 
effects of future development on water quality. 

Theoretical spring phosphorus concentrations are also 
calculated by this version of the Dillon's Model- They are 
used primarily for comparison with measured phosphorus levels 
or incorporated into the model when measured spring 
phosphorus data are unavailable. In this case, theoretical 
values of 8.7 and 9.4 ug/L for Trout Lake proper and Four 
Mile Bay do not agree well with respective measured valyes of 
7,2 and 6.7 ug/L. This nay be a result of poor estimation of 
parameters used to calculate the theoretical spring 
phosphorus. Overesti nation of natural phosphorus loading 
from precipitation and surface runoff, or overesti mati on of 
phosphorus inputs from artificial sources nay be responsible 
for this discrepancy. Thus, the more reliable, measured 
sprini phosphorus values were used in calculating the 
development capacity of Trout Lake. 
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Since the main body of Trout Lake supports a viable cold 
water fishery and is the source of the city water supply, a 
high order of water quality should be maintained. 
Deterioration beyond a Level 1 classification should be 
avoided. 

Although a relatively large development capacity exists for 
each of the main body of Trout Lake and Four Mile Bay, any 
additional shoreline development should be carefully 
evaluated by the local planning agencies in consultation with 
District staff of the Ministry of the Environment. Since the 
phosphorus supply for five cottages Is equivalent to that of 
a single permanent dwelling, conversion of each existing 
seasonal unit to a permanent residence will eliminate the 
potential development of four new cottages. Based on 
estimates using Dillon's model, without further new 
development, conversion of all existing cottages to permanent 
dwellings will alone shift phosphorus concentrations in Trout 
Lake from Level 1 to Level 2. Conversely, increased 
servicing of lots in the future may serve to reduce nutrient 
inputs to the lake and may result in an increased development 
capacity. These and other factors should be addressed for 
optimum management of this valuable water resource. 
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AQUATIC PLANTS - PHYTOPLANKTQN AND MACROPHYTES 

During the 1986 water quality saiipling program, field 

observations of aqyatic iiacrophyte distribution and comiiunity 

composition were performed. Results are presented in 
Figure 4. 

Three areas of noticeable plant growth were observed in Trout 
Lake. The west end of the lake near the MNR offices and the 
public boat launching ramp was characterized by the presence 
of a dense stand of El odea canadensis (Canada waterweed) with 
a few other common North American plant varieties In 
occurrence in low densities (sparse). This was also the 
situation at the narrow constriction between Four Mile Bay 
and the main body of Trout Lake except Pontederi a cordata 
(Pickerelweed) was also present in high densities. At the 
third location, the small bay west of the narrow area, only 
three species were identified in moderate densities 
(scattered). These communities are all found 1n very shallow 
areas of the lake (< 3 m) and are associated with finely 
partitioned, wuddy sediments « The species composition of the 
communities appears normal and healthy, with several species 
occurring under si pilar conditions. 
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Although the densities and distribution of aquatic 
iiacrophytes art currently very restricted when compared to 
the avail able area for colonization, and occurrence of these 
species is considered normal for such a lake, a continued 
annual monitoring prograii may be beneficial. Such a program, 
performed once yearly in early fall at the time of peak 
density, would provide a comprehensive record of microphyte 
growth and comroynity changes. This would serve to better 
qualify concerns about increased plant densities over the 
years and assist in monitoring changes in trophic status In 
Trout Lake in the future. 

While some macrophyte growth was apparent In the lake during 
1986, no attached or plankton 1c algae were visually observed 
it any time during the survey and thus were not a concern 
with respect to aesthetic considerations. 

Measurements of algae (phytoplankton) biomass and densities 
were obtained during the summer for Stations 1, 3, 4, 6, and 
8. The 1986 average suiimertiiie bioiiass for Trout Lake was 
0.538 iim^/L. Values less than 1.0 mm^A are considered low 
and correspond to the low productivity of an oligotrophic 
lake (Schindler et al_., 1978). 

STREAM MATER CHENISTRY 

InfloM streams were sampled during June, July, August, and 
September of 1986 for nutrients, metals, and major ions 
(Table 1). Results of analysts are presented in Appendix V. 
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Water chemistry data for the Inflowing streams were highly 
variable both within and among sampling locations. This 
situation occurs since streamflow is dependent on fluctuating 
rainfall events, and differences in drainage area, geology, 
and landuse are reflected in varying water chemistry between 
streams. Therefore, in this section, the inflows are briefly 
characterized as a group and then individual parameters are 
discussed with respect to pypO. 



(or ions and associated parameters were highly variable. 
The pH of the inflow streams ranged from 6.84 - 7.64 , while 
alkalinity and hardness varied from 10.6 - 53.7 mg/L and 
14.0 - 63.0 mg/L respectively. Ranges of major ions such as 
calcium (3.56 - 16.50 mg/L), magnesium {1.00 - 5.25 mg/L), 
potassium {0.34 - 2.90 mg/L), sodium (1.08 - 25.30 mg/L), 
chloride (0.10 - 51.00 mg/L), and sulphate (2.01 - 
21.85 mg/L) were quite variable between streams. However, 
three distinct groups of streams were apparent based on 
relative dissolved ion concentrations; low {S-4, S-5, S-7), 
moderate (S-2, S-3, S-6), and high (S-1, S-8, S-9, S-10). 
Conductivity values also fall into these categories and 
ranged from 34.7 to 231.0 mg/L. Colour, dissolved organic 
carbon, and dissolved inorganic carbon ranges were 
9.5 - 150.0 TCU, 2.3 - 17.1 mg/L, and 2,0 - 12.0 mg/L 
respectively. 
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Wm'ly two of the parameters mentioned above, pH and 
a1talinity> have defined PWQO and all measured values were 
wlttitn given limits. 

1» the group of nutrient parameters analyzed, nitrogenous 
ff®nis were variable among streams. Ranges for different 
^parameters were; ammonia: - 0.472 mg/L, nitrate/nitrite: 
j^.005 - 1.34 rag/L, nitrite: 0-0005 - 0.0560 mg/L, and total 
Cjeldahl nitrogen: 0.12 - 1,54 mg/L. Phosphates varied from 
® - 0,0315 mg/L while total phosphorus concentrations ranged 
from 0.001 - 0.123 mg/L. 

Iwo nutrient parameters have defined Objectives; ammonia and 
ISotal phosphorus. No ammonia values exceeded PWQO, however, 
Ifctie phosphorus PWQO for streams of 30 ug/L was consistently 
leiceeded at Stations S-7, S-8, and S-9, 

Eight metal parameters were measured at the inflowing 
streams. Aluminum ranged from 0,024 to 0.800 mg/L, cadmium 
from 0,00015 to 0,00400 mg/L, chromiuii from 0,0005 to 
®,0030 iig/L, copper from to 0.0240 mg/L, iron from 0.078 to 
1.700 mg/L, nickel from 0.0010 to 0.0050 mg/L, lead from 
&-0016 to 0.0060 mg/L, and zinc from to 1.7 mg/L, 
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With respect to PWQO, stations with the most values not 
meeting the Objectives for metal parameters were S-2, S-3, 
and S-6 (Table 7). Station S-10 had only one exceedence of 
the PWQU for aluminum and is considered as having the best 
water quality characteristics of those streams monitored. 
All other stations had excessive concentrations of at least 
one metal parameter at all sampling dates. 

Aluminum and iron were the two parameters most frequently 
measured in excess of PWQO, followed by copper, cadmium, and 
zinc. Objectives for chromium, nickel, and lead were met at 
all stations. Of the values in excess of PWQO, very high 
levels of cadmium and zinc were measured at Station S-2 and 
high levels of zinc at Station S-3. These elevated metal 
concentrations are the result of historical spills of 
concentrates at railway lines crossing areas draining to the 
streams. High concentrations of copper were measured at 
Station S-1, high aluminum levels at Stations S-6, S-8, and 
S-9, and consistently high iron values at Stations S-8 and 
S-9, with other individual high iron values found at Stations 
S-4, S-5, S-6, and S-7. 

There was no trend toward any one metal parameter or group of 
metal parameters being consistently in excess of PWQO at all 
stations. Therefore, it appears that individual streams have 
unique water chemistry characteristics influenced by 
different catchments. 



Table 7. Number of Exceedences of Heavy Metal ProvinGial 
Water Quality Objectives at Trout Lake Stream 
Stations, 1986. 



Streaii Station 



Parameter 12 3 4 5 6 7 8 9 10 



ALUT 4 4 3 3 3* 3 4 4 1 

CDUT 1 4 2 1 0* 1 

CRUT 0* 

CUUT 4 4 3* 

FEUT 0* 0* 3* 3* 3* 2** 3* 3* 3* 0* 

NIUT 0* 

PBUT 0* 

ZNUT 4 4 0* 



NOTE: Number of exceedences out of 4 sampling dates in June, 
July, August, and September, 



* missing data: number of exceedences out of 3 samples 
** missing data: number of exceedences out of 2 samples 
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Stream sampling stations for 1986 were basically the same as 
those monitored in the 1977 survey except that some were 
moved upstream to allow easier access by local roads. The 
stream for Station S-6 could not be found in 1986, and 
assuming it had dried up, the sampling effort was moved to 
Doran Creek, which had not been monitored 1n the 1977 survey* 
Although the 1977 survey consisted of only two sampling dates 
in June and July, ranges from 1977 are compared to ranges 
from all four dates of the 1986 survey. Also, comparison of 
stream water chemistry between years is generally very 
difficult without a comprehensive database. 

Comparisons of 1977 and 1986 data for major ions and other 
characterization parameters at each station show some 
variability between years. Anions (negatively charged ions) 
fluctuated substantially, with chloride and sulphate 
increasing or decreasing at various stations, usually with a 
corresponding change in conductivity values. Increases in 
1986 over 1977 in colour and dissolved organic carbon appear 
to be related to increased concentrations of nutrients such 
as total Kjeldahl nitrogen, nitrite, and total phosphorus. 
Although several stations had increases of some nutrients. 
Stations S-7, S-8, and S-9 had the most consistent increases 
in the nutrient parameter group. 

Changes in detection limits due to advancing technology 
between 1977 and 1986 for metal parameters again makes 
comparison of data difficult. Zinc and copper concentrations 
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appear to have decreased substantially at nearly all stations 
by 1986, however, it remains uncertain whether it is a real 
decrease in metal levels or merely an effect of changes in 
laboratory analyses. Nickel, lead, and cadmium levels did 
not appear to change between years since all concentrations 
were at or below detection limits, however, current detection 
limits are 10 - 20 times lower than those in 1977 and it is 
unknown whether 1977 values would have been measured at these 
levels if the technology had been available. The exception 
to this case is for cadmium concentrations at Stations S-2. 
High values in 1977 appear to have decreased by 1986 yet 
changes in analytical techniques may again make this 
comparison invalid. 

While various stations showed changes in some parameters 
between 1977 and 1986, the majority of water chemistry data 
were similar, and no trends were apparent for all stations or 
any related group of parameters except for noted nutrient 
increases at S-7, S-8, and S-9 and possibly decreased copper 
and zinc concentrations. These results for stream stations 
underline the stability of the Trout Lake system over the 
past decade, with only localized changes in Inflow water 
quality apparent rather than vast differences across the 
watershed. 



- 43 - 



SUMMARY AND CONCLUSIONS 

Water chemistry data for Trout Lake for nutrient, metal, and 
major 1on parameter groups indicated the water quality of 
Trout Lake was excellent in 1986. All values for these 
parameters were within Provincial Water Quality Objectives 
(PWQO) while only colour and organic nitrogen values, two 
parameters related to aesthetic water quality, exceeded 
Drinking Water Objectives (DWO). Only very minor changes in 
various parameters between 1977 and 1986 were observed. As 
noted in the 1977 report. Four Mile Bay was substantially 
more dilute than the main body of Trout Lake which shows the 
effect of different watershed inputs. 

Dissolved oxygen / temperature regimes were generally 
orthograde in form during the survey indicating an 
oligotrophic system with excellent water quality 
characteristics. Although Stations 6 and 8 had dissolved 
oxygen concentrations for the bottom few metres not meeting 
PWQO, the large majority of the lake's volume was favourable 
for the support of cold water fisheries. 

Chlorophyll £ concentrations and Secchi depth measurements 
Indicated Trout Lake was characterized by excellent water 
clarity and low biological productivity. It was classified 
as a Level 1 lake. 
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Aquatic macrophyte growth was restricted to several small 
areas of Trout Lake. Three locations had fairly dense stands 
of a dominant plant in association with several other 
species. No unusual growths or exotic species were 
apparent. 

Inflow streams had variable water quality during the survey. 
Phosphorus concentrations were consistently in excess of pyQO 
at S-7, S-8j and S-9 indicating significant nutrient loading 
to these streams from the surrounding watershed. Aluminum 
and iron were frequently measured in excess of PWQO at 
various stations while exceedences of copper, cadmium, and 
zinc were observed as well. These results may indicate a 
cause for concern with respect to the health of the aquatic 
biota in area streams, however, since all parameters measured 
in the lake met PWQO, there appears to be little impact on 
Trout Lake itself. 

Since Trout Lake is a water body supporting a population of 
lake trout and serves as a municipal drinking water supply, 
limits should be imposed on the effects of added nutrients to 
the system as a result of increasing residential development. 
In order to maintain high water quality and yet allow 
approval of new building proposals, it is recommended that 
only a portion of the capacity calculated using Dillon's 
Model be made available for Immediate development. This 
amount should be derived by the Municipal Planning Board in 
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consultation with the public, developers, the Conservation 
Authority, MOE, MNR, and other interested parties. Should 
this capacity be used up in the future and development 
pressure continue, further evaluation of water quality based 
on spring phosphorus data will result in refinement of lake 
management decisions. 

Based on Dillon's Model, there exists an additional 
development capacity for Trout Lake proper of 942 seasonal or 
182 permanent dwellings and additional capacity of 
322 seasonal or 62 permanent dwellings for Four Mile Bay. 

The possibility exists that this development capacity for 
Trout Lake may be allotted to new proposals, however, since 
the conversion of existing seasonal dwellings to permanent 
residences uses up the development capacity of 4 additional 
cottages, this potential type of "development" must also be 
considered in the management plan. The conversion of most 
existing cottages to permanent (Sellings would result in a 
shift from a Level 1 to a Level 2 lake and an associated 
decline in water quality. The use of site plan controls such 
as setbacks, vegetation cutting controls, and erosion 
controls are recommended to reduce the effects of new 
development on the lake and maintain the assimilative 
capacity of the watershed. A system of accounting for new 
development and cottage conversions should be implemented to 
ensure that development capacity limits are met for the two 
lake areas. These recommendations will help ensure the 
excellent water quality of Trout Lake is maintained and made 
available for a wide range of uses. 
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GLOSSARY 



CLINOGRADE 



EPILIMNION 



A dissolved oxygen curve of decreasing 
concentrations with depth, usually 
associated with a eutrophic lake. 

The upper layer of warm, circulating 

water. 



EUPHOTIC ZONE 



EUTROPHIC 



HYPOLIMNION 



MACRO PHYTE 



MESOTROPHIC 



OLIGOTROPHIC 



ORTHOGRADE 



The surface lay^r of 
which light is 
photosynthesis. 

A lake characterized 
concentrations and 
productivity. 



a body of water in 
sufficient for 



by high nutrient 
high biological 



A zone of water extending from the 
thermocline to the bottom, with temperature 
fairly uniform and cold. 

Plants visible without the aid of a 
microscope, usually larger, vascular 
plants. 

A lake characterized by moderate nutrient 
concentrations and moderate biological 
productivity. 



A lake characterized 
concentrations and 
productivity. 



by low nutrient 
low biological 



A dissolved oxygen curve of uniform or 
increasing concentrations with depth, 
usually associated with an ollgotrophic 
lake. 



THERMAL 
STRATIFICATION - 



THERMOCLINE 



Partitioning of the water column due to 
differences in temperature. 

The zone of maximum rate of decrease of 
temperature with respect to depth. 



Appendix I 
Dissolved Oxygen Concentrations / Temperature 
Profiles and Isopleths 
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Apptndtx II 
Lake Water Chemistry Data 
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5.6! I J. 10 



12.9 6.13 



11.70 



8.5 



9.5 



12 J 5,bi 11.40 e.o 



1«& 



ispi i.6 



ItitT it. * 



IS 20.5 1.19 1.62 6.1/ 



3.4 



I.I 9 



21,3 



20.5 



1,16 



l.H 



1.52 



1.55 



6.46 



6.56 



SftHPLINe PH SS04UR MNHTFR HNOTFR HH02FR MHTKUR PP04FR PPUT ALUl CBU! CROf CUU! 

[■AIE m/U (M6/L) (MG/L) iM6/LI IMG/L) (Hfi/L) (HG/L) (ttD/L) IHB/L) IHB/L) (H6/L) 



i3Hfi¥86 


7.24 


8.61 


0.040 


0.2750 


0.00550 


29t1AVB6 


s 


i 


1 


k 


« 


0?JUN86 


7.49 


8.98 


0.010 


0.2300 


0.00200 


25JI)H86 


. 


i 


0.002 


0.2050 


0.00600 


08J0L86 


. 


ri 


m. 


m 


w 


IfrJIIL86 


7.45 


10.30 


0.032 


0.1950 


0.00650 



0.330 0,00300 0.008 0.0240 0.00015 0.0005 0.0020 

% § .§ m i#. if I 

0.220 0,00050 0.002 0.0320 0.00015 0.0005 0.0020 

0.240 0.00000 0.003 « » . « 

0.240 0.00150 0.003 O.OHO 0.00015 0.0005 0.0020 



I 

ay 



mKim FEUT NIUT PBUT ZNUT 

DATE (HB/L) (H6/L) 1H6/L> (MG/L) 



13HftYB6 
29HAYB6 
09jyNB4 
25JUN86 
OBjyiBI 
15JUi86 



0.030 0.0010 0.0015 0.0170 



0.020 0.0010 0,0050 0.0150 



0.021 0.0010 0.0050 0.0250 



CHLRAT 
(UG/L) 



1.0 
0,6 
1.4 

2.3 
1.7 
1.4 



CHLRAC 

mil) 



O.fe 
0.3 
1.2 
1.2 
0,9 
1.2 



CHLRIT 

(ItB/L) 



0.3 
0.2 
O.fl 
0.1 
0.6 
0.4 



AVERABE 

SUHftER P 
(HG/H31 

I.J 



PREDICTED 
CHLORO A 
fH6/H3l 

0.57 



STATION 
rROPHlC 
STATUS 



NORIHErtSTfRH R6QI0M lEtMHltKl SUfpdPl 

HftiER umiiu mmmim fpourah vm 

" LAKE=fROUljCITr Of NORIH Blif Slfil!OH=l 



SAHPLING 
DATE 


SAHPLE 
NUHeER 


ALKT 

(H6/L> 


CAUR 
IMG/L) 


CLIDUR 
l«G/LJ 


tOLTR 

ircui 


C0NI)25 
lUMHa/CM) 


Die 
(HGL) 


DOC 
(HG/U 


HhRDi mm 

IMG.U (MG^L) 


fIGUR 
(HG.'Ll 


IWIIR 
IKG/l) 


30JUL84 


OOOOtL-1 


• 


■« 


« 


-: 




« 






n » 


m 


m 


08AUG86 


OOOOTL-1 


. 


. 


. 


. 




> 






. 


. 


. 


20AU6B6 


OOOOJC-l 


13.3 


5.98 


1J.30 


8.0 


87. f 


2.6 


3.5 


21 


.1 1.16 


1.59 


6.62 


04SEP86 


0000 JC-1 


. 


. 


• 


. 




. 






. 


, 


. 


23SEP8& 


OOOOJC-I 


13.0 


5.93 


11.4(1 


B.O 


B6J 


2,4 


3.5 


21 


.5 1.13 


1.66 


6.65 


IbOCTBA 


OOOOJT-1 


13.3 


5.71 


11.70 


7.0 


91.4 


2.4 


3.5 


21 


.0 1.20 


1.59 


6.94 


SAHPilNB 
DAIE 


PH i 


SS04UR 
H6/L) 


NNHTFR 
(M8/L) 


NNOTFR 
(MG/L) 


NMD2FR 
Ifl6/L) 


MNTKUR 
(MG/Ll 


PP04FR 

<HG/L) 


PPIII 
(HG/L) 


ALUl 

(HU/L) 


CDUF 
(HB.L) 


CRUT 
(HG/L) 


CUUT 
(«G;L) 


30JI1LB& 


, 


• 


0.022 


0.1750 


0.00300 


0.240 


0.00050 


<}.m 


. 


■ 


m 


a 


08AU686 


. 


. 


'■ 


'1 


i' 


4. 


! 


4 


• 


i 


i 


• 


20AU6B6 


7,5! 


9.23 


0.022 


0.1400 


0.00150 


0.270 


0.00050 


0.003 


0.0100 


0.00015 


0.0005 


0.0030 


04SEP86 


. 


I 


0.022 


0.1400 


0.00100 


0.270 


0.00000 


0.004 


•^ 


* 


i 


i 


23SEPB6 


7.38 


9.37 


0.036 


0.1200 


0.00750 


0.290 


0.00000 


0.005 


0.0080 


0.00015 


0.0005 


0.0020 


i60CTB6 


7.42 


7.60 


0.056 


O.IBOO 


0.00300 


0.890 


0.00100 


0.003 


0.0080 


0.00015 


0.0005 


0.0020 


SAHPLING 
DATE 


FEUT 
IHB/L) 


NIUT 

(MO/L) 


PBOf 
(«6/L) 


2Nin 
(H6/L) 


CHLRAl 
(UG/L) 


CHIRAC 
(UG/L) 


CHLRBI 
(UG/L) 


AVERAGE 
SUHHER F 

(HG/M31 


PREDICTED 
CHLORQ A 
(nG/H3) 


S1ATI0H 
IROPHIC 
SIAIUS 




30JULB& 


. 


. 


. 


.« 


IJ 


u. 


0.6 


4.1 




0.57 


1 




08AU686 


. 


. 


. 


. 


2.2 


2.fi 


O.fc 






. 


, 




20AIJ6B4 


" 0.022 


0.0010 


0.0015 


0.0090 


2.4 


1.5 


0.8 






m 


;.: 




04SEPB& 


« 


. 


. 


. 


2.4 


1.? 


0.3 






m. 


« 




23SEPB6 


0.012 


0.0010 


0.0015 


0.0100 


0.2 


-0.1 


0.2 






i> 


«: 




lfcOCIB6 


0.020 


0.0010 


0.0015 


0.0100 


1.5 


0,1 


0.1 






♦■ 


* 








SAJiPllNB 

mi 



SAMPLE 
NUHBER 



ALK[ 
(HG/L) 



CflUft 
IMG.'L) 



im^^ mu T : c I r / of hor f h eft i s ta 1 1 oh= 2 



CLJDUR 
iHG.L) 



COLTR 
(fCIJ! 



r:0HD25 
lUMHO/CH; 



DIL 



DCfC 
(MC. 



HARD! KKUft 

(MG/U (KG;L1 



HGUR 
(HG.t. 



NAUR 
(HG.'L 



l^HAy86 
(I9JUN86 
If.JIfLB^ 
:!0AU686 
l'3BEPe6 
160CT86 



OOOOJC-2 
OOO0JCO3 
OOOOSH-2 
OOOOJC-2 
OOOOJC-2 
OOOOJT-2 



12.7 
12.7 
13.2 
12.9 
13.0 



s.ei 

5. 73 
6.03 
5.91 
5.78 



11. BO 
11.60 
i 1 . 1') 
11.40 
11.20 



e/.o 

B7.3 
86.4 
85.? 
87.5 



2.1 

T ■! 
i. ■ i. 

2.6 

2.4 
2.4 



3,6 



3.3 



3.4 



21.0 
?L0 
21.5 
21.5 
21.0 



1.20 
l.H 

1.18 
1.10 
1.19 



1.61 
1,5? 
1.61 
1.62 
1.61 



6.70 
6.61 
6.74 
6.66 
6.B2 



SAHPl.IHG 
DATE 



PH 



SS04UR 

m/u 



NNHTFR 
(HB/LI 



NNOTFR 
IHG/l) 



NN02FR 
(HS/U 



HNTKllR 
!HG;I,) 



PP04FR 

(h6;L) 



PPUT 



ALUl 
(HG/U 



GDUT 

m/u 



CRUl 
(H6/L) 



CUIJT 
(M6/L) 



13HAyB6 
09JUN86 
15JUL86 
20AU6B6 
23SEPB6 
160CrB6 



7.52 
7.52 
7.49 
7.42 
7.12 



8.87 
9.64 
9.41 
9.56 
8.90 



0.024 
0.012 
0.020 
0.024 
0.048 
0.022 



0.2750 
0.2250 
0.1650 
0.1400 
0.0850 
0.1750 



0.00650 
0.00200 
0.00700 
0.00200 
0.00250 
0.00500 



0.220 
0.220 
0.240 
0.270 
0.320 
1.090 



0.00250 
0.00000 
0.00000 
D. 00000 
0.00000 
0.00100 



0.006 
0.000 
0.003 
0.002 
0.007 
0.001 






SAHPL IN6 
DATE 



13HAYB6 
09JUH86 
1SJUL86 
20AUG36 
Z3SEpa6 
160CT86 



FEUT 

m/i) 



mm 

(H6/L) 



PBUT 
(HS/L) 



ZHUT 
(HG/L) 



CHLRAT 

m/i) 



CHIRAC 
(IJG/L) 



CHLRBT 
(UG/L) 



AVERAGE 
SUHHER P 
|H0.'H3) 

3.2 



PREDICTED 
CHLORO A 

(nG.«3) 

0,39 



STATION 
TROPHIC 

SfftlUS 

1 



5AHPI \m SAHPLE 
DA IE HUHBER 



ALKT 
<HB/L) 



CAUR 



mmumm mm iechhicai. mpm\ 

WATER ailAiny HONIIORINR PROGRAH 19B(!. 
LAKE=?miI:C!rV OF NORfH Bfti blfinoij^ 



rilDUR 

(KG/L! 



CIJLIR 
(ICU) 



C0HD25 
(UHHO/CHl 



DIt 

^MG/Ll 



(MOD 



lifiRDI 
(HG.'LI 



KKUR 
IHG/L) 



HSUR 
(HG/L) 



HAIJR 

ma 



■mMBh 

09JUNB6 
25JUW86 
0BJLII.B4 
15JUL86 



OOOOJE-3 
O0OOILO3 
0000 J C04 
OOOOTL-3 
OOOOTL-3 
OOOOSH-3 



12.0 5.56 ID. 90 B.O 



12.6 5.76 11.20 9.0 



12.7 5.7^ 11.60 B.O 



B^.3 



B6.1 



2 i '1 



3.2 



Xi 



J0.5 



21.0 



1.20 



15 



87.3 2.1 



1.60 



1.60 



6.26 



6.1i3 



21.0 US 1.61 6.51 



SAMPIIM6 PH SS04UR MNHTFR NNOTFR NN02Ffi HNTKUR PP04FR PPUT ALU! DDUT CRIJl CUUT 

DATE (MB/L) (H8/L) mil) 1MG/L1 m/l\ m.'l) (MG/L) (M8/L) IH6./L) (HG/L) (HG/L) 



13HfiYB6 


7.30 


B.56 


0,022 





2600 


0.00600 


0.210 


0.00200 


0.004 


0.0230 0.00015 


0.0005 


29MftYB6 


> 


« 


t 






• 


* 


• 


V- 


» 4 


M 


09JUNB6 


7.54 


B.98 


O.OH 





2250 


0.00150 


0.230 


0.00000 


O.OOI 


0.0300 0.00015 


0.0005 


zsjuite^ 


. 


. 


0.000 





2000 


0.00650 


0.220 


0.00000 


0.004 


■* * 


*: 


08JyLB6 


i 


* 


•' 






V 


■t 


m 


» 


m m 


« 


15JU186 


7.53 


9.55 


0.026 


0. 


1700 


0.00700 


0.250 


0.00000 


O.OOi 


0.0170 0.00015 


0.0005 


SAHPilNB 
DATE 


FEUT 

ifl6/L) 


NIUT 

(HG/L) 


PBUT 
(HB/L) 




2MU1 

mil) 


CHLRAl 
(U6,'L) 


CHIRAC 

(UG/L) 


CHIRBT 
lUG.'L) 


AVERAGE 

SUHHER 

!HG/H3) 


PREDICTED 
^ CHLORO A 

iH6;M3> 


STATION 
TROPHIC 
SIATUS 


13I1AY86 


0.031 


0.0010 


0.0015 




O.0I7C 


1.1 


0.6 


0.1 


7 


1 0.49 


1 


29HfiYB6 


. 


. 


. 




. 


0.6 


0.3 


[).,? 




-*" 


« 


09,jUN86 


0.000 


0.0030 


0.0060 




O.OI50 


1.4 


1.1 


0.5 




■i 


. 


25JUNB6 


. 


. 


. 




. 


2.6 


1.4 


0.4 




1 


f 


OBJUl.86 


. 


. 


. 




. 


1.2 


U.T 


0.5 




.f 


Mr 


I5JIIL86 


0.025 


0.0010 


0.0015 




0.0120 


1,4 


1.2 


0.3 




1 


% 



0.0010 



0.0020 



0.0020 



I 
»■ 



FAtlKING 

])AI£ 



30JU186 
(-8fiUGB6 
:tift!)PBa 
01SEP86 
23SEf'B6 
16DCT8A 



SAHPLE 
NUMBER 



OOO01L-3 
0000 n.-3 
OOOOJC-3 
OOOOJC-2 
OOOOJC-3 
OOOOJT-3 



ALKT 
m/L) 



13.3 

12.9 
13.0 



CAIJR 

(MG/L) 



5.85 

5.90 
5.85 



NORiHifisfERH mm mmim %mm^ 

HAFER UmiUi tlONITORIMB PR0eR^ll1 1986 
- LAKE^lROUhCirV OF M0R1N Bftt S!finOH^3 -- 



CLIDUR 



COL[R 
ifCU) 



CONDI'S 
(UMHO/CH) 



8.0 



15. g 
87.1 



Die 

(HG' 



!.4 



DDC 
(MG.I1 



3.5 



HARD I 

•:hg,l 



21.0 

li.5 
21.5 



KKQR 
iHG/Ll 



LIB 

1.17 
1.20 



H6UR 
IflG.L) 



1.5B 

1.64 
l.b3 



NAUR 
(HG U 



6.;3 

6.7B 
6.85 



SAMPLING 
DA IE 



PH 



SS04UR 
1N8/LI 



HHHTFR 

IHG/L) 



NNOIFR 

(HG/L) 



MM02FR 
(HG/L) 



NNIMJR 
fflGiLl 



PPOflFR 
(HG/L) 



PPtJI 
(HG/L) 



ALU! 
ihG/l.) 



coin 

mil) 



mi 

mil) 



CUUT 
IHG/L) 



30JULB6 
08AUG86 
20AU686 
04SEPB6 
23SEP86 
16QCTB6 



;„ ' 0.026 0.U50 0.00300 0.220 0.00000 

7.50 ?,25 0.030 0.1350 0.00200 0.290 0.00000 

0.008 0.1300 0.00100 0.240 0,00000 

7.41 ?.32 0.034 0.1050 0.00350 0.310 0.00000 

7.41 8.50 0.024 0.1800 0.00650 0.240 0.00150 



0.004 . , 4 ,. 

* ,i r mm 

0.004 0.0090 0.00015 0.0005 0.0030 

0.002 . , , i 

0.006 0.0070 0.00015 0.0005 0,0020 

D.002 O-OO^JO 0.00015 0.0005 0.0020 



en 



SAMPLIMG 
DATE 



300UL86 
08AIIGB& 
20AUG86 
04SEPB6 
23SEPB& 
160CT86 



FEUI 

m/u 



0.023 

0.034 

0.021 



NIUT PBUT 

(H6/L) (H6/L1 



0.0010 0.0015 

0.0010 0.0015 
O.OOIO 0.0015 



ZMLll 
(HG.i) 



OHO 



0110 



CHLRA! 
(UG/L) 



2.9 
2.6 
3.1 
3.1 



0.0120 



i.5 



CHIRAC 
(UG/L) 



2.3 
2.1 
2.1 
?. 1 

0.9 



CHLRBT 
(UG/l) 



0.6 
0.7 
0.9 

(1.:^ 



AVERAGE 
SUMMER F 

(HG/M3) 

3.7 



PREDICTED 
CHLOfiO A 
(HB/H3) 

0.49 



STATION 
TROPHIC 
SIATUB 

I 



0.5 



HORlH£ASTEftN REGION TECHHICR SlffPOftT 

WATER QliALITy MONITORING PRDBRAM l9Bi 

LftKE=TROUT:CirV OF NORTH BAY STATION^A 



SAHRLIHS SAHPLE ALKI CAUR CLIDUR COLTR CDND25 DIC DOC HARDT KKUR HGUR fTAUR 
DAIE NUMBER (N6/L) (H6/L) iM6/L) iTCU) iUHHO/CH) (MG/1) iflG.L; Ifl&.'l) (HB/l) (HS/Ll (M6/U 



UMfiySA 
27KAY86 
1(!JUN86 
25JUNB6 
OSJULBi 
iSJULfli 



OOOOJC-4 
0000TL04 

OOOOBJ-4 
OOOOTLH 
O0OOILH 
OOOOSH-4 



11.9 



12.5 



5.43 



10.% 



5.55 11.50 



8.0 



8.0 



12.7 5.66 IIJO 8.0 



fci 



64,/ 



3.5 



20.0 



20.0 



l.IA 



1.12 



1.5B 



6.39 



1.51 6.4. 



..5 2.2 3.3 H.O 1.15 1.1.2 6.51 



SAHPIIM6 PH SS04UII HNHTFR MHOTFR NN02FR MNTKUR PP04FR PPUT ALUT CDUT CRUT CUUT 
DATE IHB/L) mil) IMG/L) (M6/L) (HB/L) (MG/L) (HG/L) (HG/L) IHG/L) (HG/L) tH6;L) 



13HAY86 


7.28 


B.63 


0.024 


0.2650 


0.00550 


0.240 


0.00200 


0.004 


0.0220 


0.00015 


27flAY86 


. 


i; 


. 


» 


. 


« 


ft 


¥ 


» 


:l 


10JUNB6 


7.46 


3.00 


0.016 


0.2250 


0.00350 


0.240 


0.00050 


0.006 


O.OIBO 


0.00015 


25JUNe& 


f 


. 


0.008 


0.1950 


0.00800 


0.240 


0.00000 


0.006 


. 


f 


08JUL86 


« 


. 


. 


. 


9 


If 


» 


» 


•1 


:t 


15JUL86 


7.57 


9.26 


0.026 


0.1650 


0.00650 


0.270 


0.00000 


0.002 


0.0110 


0.00015 



0.0005 0.0010 



O.OOIO 0.0030 



0.0005 0.0020 



en 

CTi 



SAMPLING FEUT NIUT PBUT 
DATE tM6/LI (HG/L) (HG/L) 



I3MAY86 
27MAYB6 
103LINe6 
25JUH86 
08JULe6 
15JULB6 



0.028 0.0010 0.0015 



0.024 0.0020 0.0015 



0.021 0.0010 0.0015 



INUT 

(MG/L) 


CHLRAT 
(U8/L> 


CHLRAC 

(UG/L) 


CHLRBT 
(UG/L) 


AVERAGE 
SUMMER P 

i:mb."K3) 


PREDICTED 
CHLORO A 
(HB/M3) 


STATION 
TROPHIC 
STATUS 


0.0160 


1.0 


0.6 


0.3 


3.4 


0.40 


I 


. 


0.6 


0.3 


0.3 


■f 




» 


0,0150 


l.fe 


1.4 


0.4 


m 




K 


? 


2.B 


1.9 


0.1 


i 




*' 


» 


1.5 


0.9 


0.6 


* 




,* 


0.0120 


1.3 


. 


0.3 






»: 



KORTHEASfERN REGION fECHNlCAL SUPPORT 
WATER QUALIIf H0M1T0R3NB PROGRAH 1986 



BAMPLIHG 
DATE 


SAHPLE 
NUHBER 


ALO 

(HB/L) 


CAUfi 

(KB/L) 


CLIDUR 

(HB/L) 


inuui :lj IT 

L0L1R 

(!CU) 


CDND25 
lUHHO/CH 


Die 

(HGU 


DOC 

!MG;Li 


HARD I KKIJR 
{MG'L) «HG/LJ 


M8UR 

(tlG/L) 


riAiJR 

(MG;L) 


3C,)U1.86 


OOOOTL-4 


» 


;• 




* 


., 


y. 


t, 




» 


, 


, 


S8AU686 


OOOOTLM 


i 


. 




"■. 


. 


. 


. 




. 


. 


. 


.:fiAiiii0A 


OOOOJC-4 


13.0 


6.00 


10. ?0 


8.C 


Bl, 


1 2.6 


3.0 


21 


.5 1.16 


1.58 


6.52 


O^SEPBi 


OOOOJC-3 


. 


. 




, 


. 


• 


. 




' 


. 


. 


I'3SEP86 


OOOOJC-4 


12.9 


5.88 


11.30 


■'.0 


B5. 


2J 


'_*# ii. 


.'1 


.5 1.11 


1.62 


6.57 


160CTB6 


OOOOJT-4 


12.9 


5.78 


11.50 


7.5 


86.^ 


1 2.1 


3.3 


21 


.0 1.15 


1.62 


6.59 


SAHPIIH6 
OAie 


PH SB04UR 
(«G/L) 


NNHTFR 
(HG/L> 


NN07FR 
(H6/L) 


NH02Fft 
IHG/L) 


flHTKUR 
(KG;L) 


FfOIFR 
IHG/L) 


PPUT 
(M6/L) 


ALU! 


CDUl 
(HG/L) 


CRlll 
<H6/L) 


CUDI 

(HG/L) 


30JULB6 


, 


• 


0.022 


0.1650 


0.00300 


0.220 


0.00050 


0.002 


, 


. 


* 


■M 


(l8AyeB6 


« 


* 


i 


■1 


# 


i 


!i 


i 


•1 


ft 


«:■ 


.1 


20AU686 


7.49 


9.02 


0.020 


0.1350 


0.00200 


0.290 


0.00000 


0.003 


0.0080 


0.00015 


0.0010 


0.0020 


04SEP86 


. 


If 


O.OIB 


0.1250 


0.00100 


0.260 


0.00000 


0.003 


!' 


« 


i 


» 


23SEP86 


7.40 


9.25 


0.058 


0.1000 


0.00350 


0.300 


0.00000 


0.004 


0.0080 


0.00015 


0.0005 


0.0020 


160Cr86 


7.42 


B.OO 


0.020 


0.1650 


0.00300 


0.690 


0.00150 


0.001 


0.0080 


0.00015 


0.0010 


0.0020 


SAHPLIHB 

mm 


FEUT 
1H6/L) 


NIUT 
(Hfi/L) 


PBUT 

(H6/L) 


mi 

<J1G/L} 


CHLRA7 
(UG/L) 


CHLRAC 

IIJG/L) 


CHLRBT 
iUG/L) 


AVERAGE 
SUHHER F 
(HG/M3) 


PREDICTED 
' CHLDRO A 
(HB/H3) 


STATION 
TROPHIC 

STATUS 




30JUL8A 




K 


* 


■i 


IJ 


1.5 


0.6 


3.^ 




0.40 


1 




08AlJG8fe 




i 


» 


i: 


IJ 


2.0 


0.5 


. 




w 


>: 




20AU686 


0.120 


0.0010 


0,0015 


0.008J 


1.9 


0.9 


0.; 


. 




» 


,f 




0«EPB6 




« 


. 


i 


l.S 


1..F 


0.1 


:« 




W: 


'.« 




23SEPB6 


O.CiO? 


0.0019 


0.0013 


iKivM 


2.(' 


1.1 


(i.8 


1- 




■" 


m 




I6DCI86 


0.018 


0.0010 


0.0015 


O.OIK 


1.5 


0.6 


0.3 


, 




* 


^^ 








NORlHIftSflfiN RIglOH lECWIlCAl SUfPOR! 
mm OyAilfV HOIinORlllS PROGRAn 1986 
Lftl:E=[ROUr:Cnr Of NQPIH BA: 5iH{10M"5 —- 



SrtHPLlNB 
DftlE 


SAMPLE 
NytlBER 


AiO 
tflB/LI 


CAOR 

(HB/Ll 


CLIDII 
fH8/U 


CDL7P 
If CO) 


CntlD25 Die 
tUMHQi/C'fll mil) 


DUC 
(MG;Lf 


HARBT 
IHG.LJ 


mm 

iHG/l) 


HGUR 
(HG/L) 


mm 


:l3MAVil 


OOOOJC-S 


T 


I 


.1 


I 




, 


• 


, 








t 


HJUI186 


0O0OSM 


1§.0 


5.33 


10. 50' 


i.S 


52.1 2.2 


3.1' 


19,0 




11 


1.50 


5,69 


ISJUtiA 


OOOOSH-5 


12.i 


5.*j/ 


10,70 


1.5 


Si. 


^ 2.2 


3.3 


20.5 




13 


1.58 


6.21 


21)AUG86 


DO0OJC-5 


12,7 


5.93 


10,60 


B.5 


B3. 


e 2.6 


1.5 


21.5 




15 


1.58 


6.45 


23SEP8* 


OOOOJC-5 


12.8 


5.17 


lO.fct) 


7.5 


B2. 


1 2 A 


3.3 


21.0 




10 


1.60 


6.39 


IfeQCrSi 


OCiOOiJI-5 


12. '5 


5.B? 


ly.SCf 


1.9 


Bl. 


9 2.1 


lA 


21.0 




17 


U57 


6.38 


SftMPLIflG 

flfllE 


PH SS04UR 
IB6/L) 


MNHTFR 
IM6/L) 


MNDTFR 
fHG/L) 


MN02FR 
iMG/L) 


fJNilKIIR 

iMB/Li 


PPO'tFR 

(«G;U 


PPUl 

I MBit } 


ftlUF COOT 
(ffi/Ll IHG/L) 




CiOl 
iMG/L) 


ClIUI 

(MB J LI 


13I1AVB6 


■ 


, 


0.032 


0.2650 


0.00500 


0.2'^U 


0,00200 


D.004 


• » 






m 


»" 


iOJUNe6 


7.32 


2.?5 


0.012 


0.2100 


0.00350 


0.210 


0-00000 


0.0O4 


ly ii! 






M 


w 


15JllLBi 


7.52 


9.45 


0.026 


0.1450 


O.OOiOO 


0.270 


0.00000 


0.005 


«■ m 






a, 


'« 


2l)fiU686 


7.48 


8.71 


0.020 


0.1200 


0.00150 


0.270 


0.00050 


0,003 


» U: 






m 


m 


23BEP86 


7.10 


9.22 


0.036 


0.0650 


0.00200 


0.320 


0.00000 


0.005 


.»- «■ 






k 


•i 


IfiOCflA 


7.37 


7.80 


0.022 


0.1350 


0.00350 


0.230 


0.00150 


0.002 


» K 






m 


m 


SMPIIIJ6 

mil 


FEei 
IHi/U 


NlUT 


PBU! 
(HB/L! 


INUT 

(MQ/L) 


CHLRftl 

(U6/L) 


CHLRAC 
(Ue/L} 


CHLRBI 
(UB/U 


AVERA6E 
SUMMER P 

(MB/M3) 


PREDICTED 
GHLORO A 
(MG/M3) 






STAT TOM 
TROPHIC 
SI AT US 




mmu 


:• 


• 


». 


■1 


w 


• 


:» 


3,8 


0,51 






I 




vmrnb 


-. 


:. 


» 


» 


,M 


i- 


* 


w 


i* 






* 




mniu 


- 


* 


if 


m 


.1 


, 


■» 


w. 


■; 






!■ 




immMh 


1 


'» 


♦' 


if! 


* 


. 


« 


m, 


m 






«S 




23SEPBi 


• 


m 


.: 


ii 


!•- 


,. 


m 


t, 


m 






m 




1MCTI6 


i 


m 


* 


»■ 


:i 


t 


m 


* 


% 






t 





CP 



SA!1PLIN6 SftHPLE 
ift!E NUHBER 



nf1A!B6 OOOOJC-6 

2JmiU 001)0 TL 06 

l')Jl!HS6 OOOOSJ-1 

25.JUM86 OOO0TL*6 

08JIILBA OOOOTL-6 

I5JUL86 OOOOSH-& 



ALKT 

m/i) 



7.4 



CAUR 



81 



ol 



HORlHEASIERNi REGION lECH^ICfil SUFPORI 

«A[ER IJUALITV MOMITORIHB F'ROGRAH 1986 

Lfit;E=IRi)UI:Cir',' Of^ NORTH BAt 5iAllCfh6 



CLIDLIR 
!«G;l.> 



ZAl 



?.05 



CQLTR 



C0HD25 
iUHHO/CM) 



49.0 



8.4 3.99 3.80 11. ! 



49.1 



51.2 



(HG/L) 



DOC 



1.4 



LI 



.5.6 



flAROT 
iMG/IJ 



13.5 



IM 



(KG/L) 



0.91 



O.BB 



mm 

(HB.L) 



0.97 



0.96 



11.0 CB? 1.02 



NAUR 
(MG/LI 



1.54 



2,55 



2.77 



SAflPLIHG PH SS04UR HNHTFR NHOIFR HN02FR WNIKUft PP01FR PPIJI nLUT 

DATE mil) mil) IHG/U iriGiLl mil) (HG.L) IHG;!) (HG;L1 



CDUT CRUT CUUT 

IMG/L) (HG/L) (HB/U 



IJHAVBi^ 7.00 

27mm * 

10JUN86 7.15 

2SJUNB& I 
i:t8JULB6 

15JULB6 7. SO 



7.50 6.022 0.2350 0.00600 0.^^20 0. 00150 0.003 0.0550 0.00015 0.0005 D.OOOO 



2.50 0.020 O.IBOO 0.00400 0.240 0.00050 
0.012 0.1450 0.O0550 0.240 0.00000 



0.01 1 0.0430 0.00015 
O.O02 , » 



0.0005 0.0010 



7.88 0.026 0.1500 0.00500 0.250 0.00050 0.007 0.0240 0.00015 0.0005 0.0010 






SAMPLIM6 FEUT NIUT PBUT 

mi (H6/LI (HG/L) (H8/L) 



ISflAYBi 
27HAyBfe 
liyUHB6 
25JUN86 
08JULB& 
15JUL86 



0.095 0.0010 0.0015 



0.060 0.0010 0.0015 



ZNUT 
(K5/U 



0.0250 



0.0220 



CHLRAT CHIRAC CHLRPT AVERAGE PREDICTED 
(UG/L5 (UG/L) (UG.'L) SUMHER P CHLORO A 



0.035 0.0010 0.0015 0.0180 









IM6/M5) 


(f1G/H3) 


1.4 


0.8 


0.3 


4.? 


0.70 


f.l 


0.5 


Q.J 


. 


m 


1.7 


i.f 


0.1 


!* 


» 


M 


I.I 


0.4 


m 


» 


1.5 


IS 


0.5 


. 


» 


1.5 




u.? 


m 


, 



STATION 
TROPHIC 
STATUS 

i 



BftMpLJNG 

m 



mil 






PAUR 

IH§/Li 



MORIHEftSTERU f^EGION IICHHICAI BIIFPOH 
mm OU/tlllY MOMHORINB PROBRfltl 19B6 
WKE=tROUT-Cir¥ OF NORIH BAr Slf)lirj^b6 



CUPUP 
Mi) 












m 



Wk 



HARD! 



iMft 'I > 



HgijB mm 
li/ll iHg/LI 



30JUL86 
0BAUGB6 
2(!ftlie86 
(!^SEPB6 
23BEPB6 

ifcocrsi 



OOOOTL-6 
0000 TL-6 
OOOOJC-A 
OOOOJC-4 
OOOOJC-6 
OOOOilT-6 



E,h 4,,3i SJO' 12.0 

9.0 4.13 1.00 11.5 

9.0 4.34 4.05 11.5 



j!.(! 



!.6 



?1.6 I.'! 

52. fl 1.4 



15.0 



0.9i 



1.03 



3.07 



3.S H.5 O.BA 1.03 2. 85 

3.5 15.0 0.98 1.06 3.08 



SAMPI FHG 
DA IE 



30Jt]LIA 
08AUGB6 
20AI.I6B6 
04SEP8A 
23SEP86 
160CT86 



PH 



7.28 

7.26 
7.19 



S504UR 
(HG/L) 



NNHTFR 

IM6/LI 



O.OIB 

0.040 
0.034 
0.106 
0.024 



HNOirR 

CHG/L) 



0.1000 
0.0900 
0,0650 
0.1550 



HN02FR 

mil) 



0,1300 0.00200 



0.00200 
0.00100 
0.00300 
0.00550 



NMTKUR 

mil) 



0.290 
0.360 
0.310 
0. 200 



PF01FR 



0.210 0.00050 



0.00050 
0.00000 
0.00000 
O.O020O 



PPlll 
(M3;L 



0.004 



fiiur 

(KG/L) 



CDUT 
(HG/Ll 



0.004 0.0170 0.00015 

0.006 

0.006 O.0160 0.00015 

0.001 0.0260 0.00015 



CRUT 

mil) 



0.0005 

0.0005 
0.0O05 



CUUT 



0,0030 

0.0000 
O.OOIO 



■Mi 



SAHPLING 
DATE 



30JUL86 
0BAII686 
20^0166 
04SEP86 
25SIPB6 
160Cr86 



FEUl 

IM6/L) 



NlUT 
(HG/L) 



PBUT 

m/i) 



mm 

(HG/L) 



0.042 

0.025 
0.052 



0010 

0010 

0010 



0.0015 

0.0015 
0.0015 



0.0140 

0.0170 
0.0180 



CHLRAl 

(UG/L) 



2»S 

1.9 
1.9 



CHIRAC 
(UG/L) 



1.8 

1.4 

1.1 
2.5 
1.0 
0,9 



CHLRBT 
(UB;L) 



0.6 

0. ; 
U.B 
0./ 
0.7 
0.3 



AVERAGE 
SUMMER P 
(Mn.'fl3) 

^.9 



PREDICTED 
CHLORO A 
^H6/H3J 

0.70 



SIAtlON 
TROPHIC 
STATUS 

I 



NORTHEASTERN REGION TECHNICAL SUPPORT 

WATER OUflLITf HONiTORlHfi PROBRftfi 1986 

LftK£=IRGUT:CIT! GF NORtH EM SlkU&i'J 



SAHPLINB 

BATE 


SAMPLE 
NUMBER 


ALKT 

IMB/LI 


CAUR 

tMB/Ll 


CLIDUR 

(N6/LI 


CDLTR 

iTCU) 


C0ND25 Die 
tUMHQ/CHI IMG /LI 


coc 

I MS; LI 


HftRDl 




KKUR 
IHB/L) 


MBUR 
(M6/L> 


NAUR 
tH6;LI 


13r!ftVB6 


O00OJC-? 




, 


, 


. 


, 




. 


. 


, 




, 


■<. 


, 


I0.JUNB6 


OOOOSJ-3 




7.? 


3.85 


4.10 


12.0 


48. B i.;i 


3.3 


H.{! 




0.B8 


0.95 


2.53 


15Jl)L8l. 


OO0O8H-7 




8.5 


3.97 


3.85 


12.0 


51. 


2 L2 


3.8 


i!|.0 




e.iB 


0.99 


2.72 


20filJ686 


0000 JC -7 




8.3 


i.3^ 


4.00 


12.5 


5'0.. 


h 1.6 


3.9 


15. [1 




0.92 


1.0! 


2.95 


iJSEPBA 


OOOOJC-? 




9.9 


4.15 


4.00 


11.0 


51. 


5 \.t 


3.4 


14.5 




1.03 


1.03 


2.91 


IfeOCTei 


ocioojr-7 




8.6 


4.12 


3.95 


- 11.5 


50. 


9 1,^ 


1.5 


11.5 




0.94 


1.04 


2.91 


SAMPLING 
DATE 


PH SS04UR 
(MG/L) 




MNHTFR 
IMG/LJ 


NMOIFR 
(M6/L) 


MN02FR 
fMG/ll 


NNTI-.IIR 
^KG Li 


FP01FR 


PPUl 
fHB/L) 


fltJT 
(RG.'L) 


COUT 
(M6/L) 


CRin 

(M6/L) 


CUUT 
(MB; LI 


J3MfiYB4 


* 


m 




0.022 


0.2400 


O.CiOAOO 


e.220 


0.00150 


0.90ft 


» 


i: 




m 


m. 


tojyiiB6 


7.H 


2.31 




0.OU 


0.1800 


0.00300 


0.250 


O.O'O^O50 


0.008 


. 


.' 




'1- 


1- 


l5JULBi 


7.32 


7.84 




0.026 


0.1400 


0.00550 


0.270 


O'.SOO'O-O 


0.006 


*> 


W 




9 


. 


20Ay886 


7. 28 


7.ee 




0.070 


0.1000 


0.00250 


0.340 


0.00050 


0.006 


i. 


t- 




* 


♦ 


23SEP86 


IJh 


B.13 




0.018 


0.0600 


0.00250 


0.230 


0,00050 


0.005 


«? 


m 




m 


w 


iiQCT8& 


7.18 


7.10 




0.028 


0.1400 


0.00550 


0.240 


0.00200 


0.004 


» 


»• 


riiS 


t 


:# 


SAMPLING 
DATE 


FEUT 
(HB/L) 


MIMT 
(M6/L) 


PiUT 
(MG/LI 


2NUT 
(MG/L) 


CHLRA! 

tU6,/L) 


CHIRAC 

I US /Li 


DHLRiT 
lUG/L) 


AVERftGE 
SOMHER P 
CH6.'M3) 


PREDICTED 
CHLORD A 
{I16/M3) 




STATION 
TROPHIC 
STATUS 




13MftYe6 




J 




m 


•M 


n 


m 


m 


5.. 8 





.93 




1 




10JUN86 




.■ 




*- 


# 


m 


m 


m. 


% 




., 




•I 


•' 


15Jyi86 




. 




■,■«■■ 


«: 


m 


m 


(1 


m 




1' 




l! 




20Ayeii 




* 




»• 


# 


^ 


m 


'• 


SI 




m 




■ 




238IP86 




w 




* 


If 


s 


« 


■ 


i 




K 




It 




muu 




> 




M 


,4 


m 


a 


m- 


m 




m 




a 





r 



SAMPLIM6 
DUE 



SAKPIE 
NUneER 



ALKT 
IHi/L) 



CAUR 



NORIHIASTIRN REGION fECHHlCAl. HUrPORl 

HAFER OUALITf MOHIfORlHb FFOGRAM 1986 

LAKE=IROl]I:CITY OF HOfilH BAt S1AnON=9 



CLlDtlft 
(HG/L) 



CDLIR 

I reus 



C0ND25 

(UHH0/CH1 



OIC 

IM6 11 



DOt 

m.-i: 



HftRDI 
(HB;L1 



KKUR 
(HB/Ll 



HOUR 
(«B/1) 



NAUR 
IHG/H 



13HAY86 
29f1AYB6 
KVU.IN86 
25JIJNB6 
08JUL86 
15JUL86 



OOOOJC-B 
0000TL09 
OOO0SJ-6 
OLiOOTL-8 
OOOOTL-B 
OOOOSH-8 



12.8 5.60 11.B0 7.S 



12.9 5.72 11.30 8.5 






87.0 



j.e 



■1.0 



21.0 



1.15 



1.59 



l.M 1.61 



b. !6 



6.59 



SAMPIUJG PH 5S04UR MNHTFR NNOTFR MND2FR NNTKUR PP01FR PPUl ALUT CDUT CRUl CUUT 
DAIE (H6/L1 (HG/L) (MG/L) IKG/L) (MG/Ll (H6/L) (H6/L) (HG/L) (MG/LI (K6/L) (HG/L) 



I3MAY86 
29MAYB6 
10JUH86 
25JUN86 
08JULB6 
15JU186 



11 



54 



0.016 0.2550 0.00550 

3.09 0.010 0.2200 0.00300 
O.OM 0.2000 0.00600 



0.210 0.00100 

0.250 0.00050 
0.260 0.00000 



0.003 
ft « 

0.007 0.0220 
0.005 



9.74 0.024 0.1750 0.00700 0.240 0.00000 0.007 0.0160 0.00015 0.0005 0.0020 



00015 



0.0005 0.0020 






SAHPLINB FEUT NlUT PBUT 
DATE (HB/U mil) mil) 



13HAY86 
2?HAYe6 
iOJUNB6 
25JUN86 

oejyL86 

15JUL86 



0.027 0.0010 0.0015 



0,023 



0.0010 



0.0015 



ZNUT 

(MG/L) 


CHLRAT 
(UG/L) 


CHIRAC 
(UG/L) 


CHLRB7 

(UG/L) 


AVERAGE 
SUMMER P 
(M6/M3) 


PREDICTED 
CHLORO A 
(MG/H3) 


51 AT I OH 
TROPHIC 
STATUS 


« 


« 


* 


't 


41 


0.54 


1 


. 


0.7 


0.4 


0.2 


. 


;, 


,, 


0.0210 


1.4 


1.1 


0.3 


» 


f 


»■: 


;• 


2.4 


1.5 


0.4 


■f 


« 


4 


■« 


1.7 


0.9 


0.5 


:j 


J 


1 


0.0210 


1.3 


• 


0.2 


.' 


tt 


„, 



HORIHEASTERN mm TcciUilCftl. SDFPORl 
WAIER flUALIli^ HONITOfilNfi PROGRAM 1^66 











■""■" 


— IM.t- 


iHUU!:Lin 


Uh fJUKlH b 


ft! b!«lil 


!N-t) 











SAflPLlNB 
DATE 


SAHPLE 
NUHBER 


ALKT 
(H6/L) 


CAUR 
iH6/U 




(MG.l) 


COLTR 
(TCU) 


C0MO25 
(UHHO/CM) 


DID 
IMG/L! 


DOC 

(NG/L) 


HARD! 
(MG-L} 


KKUR 
(MG/L) 


MBUR 
(HB..L) 


NAUR 
«M6;L) 


30JULe6 


OOOOTL-8 


, 


. 




m 


* 


•> 


», 


•' 


w. 


m 


* 


, 


OBAUGBi 


OOOOTL-B 


. 


. 




• 


. 


K 


. 


.- 


.: 


■0 


«' 


* 


20flU686 


OOOOJC-8 


13.1 


6.09 




11.10 


8.0 


fci 


2.6 


3.1 


22.0 


1.17 


1.61 


h.hl 


04SEPB6 


OOOOJC-5 


. 


. 




■ 


. 


■t 


. 


. 


' 


. 


. 


. 


23SEP86 


OOOOJC-8 


13.4 


5.99 




11.60 


7.0 


86 J 


2.6 


3.3 


21.5 


1.12 


1.62 


6.B5 


IfcOCTBi 


OOOOJT-8 


13.5 


5.92 




11.30 


8.0 


88,1 


2.4 


3.3 


21.5 


1.20 


1.64 


6.92 


SAHPllUG 
DATE 


PK mm 

(H6/L) 


MNHTFR 
(HB/L) 


MNOTFR 
(HG/L) 


NN02FR 
(HG/1) 


NNTKUR 
mil) 


PP04FR 
(MG-1) 


PPUl 
tM6,l) 


ALU! 

(MG/L) 


CDUT 

(MG/L) 


CRUT 
(MG/L) 


CUUT 
(MG/L) 


30JUL86 


. 


• 


0.030 


0. 


1700 


0,00300 


0.230 


0.00050 


0.003 


4. 


9 


i 


'« 


0BAU6B6 


;fl 


« 


a 


<. 




a 


a 


11 


if 


m 


!i: 


I! 


a 


2QAU686 


7.48 


9.02 


0.034 





1400 


0.00200 


0.310 


0.00050 


0.003 


0.0130 


0.00015 


0.0005 


0.0010 


04SEP86 


. 


. 


0,014 


0, 


1300 


0.00100 


0.230 


0.00000 


0.003 


. 


:* .e 


* * 


W: 


23SEPB6 


7.45 


9.38 


0.02B 


0. 


1050 


0.00200 


0.260 


0.00050 


0.004 


0.0080 


0.00015 


0.0005 


0.0010 


mtm 


7.44 


8.90 


0.026 


0. 


1600 


0.00550 


0.210 


0.00200 


0.001 


0.0120 


0.00015 


0.0005 


0.0020 


SAHPLIM6 
DATE 


FEUT 

(«B/L> 


NIUT 
(H8/U 


PBUT 

(HG/L) 




ZNliT 
(MG/L) 


CHLRAT 

(UB/L) 


CHIRAC 

(UO/L) 


CHLRBT 

(UG/L) 


AVERAGE 
SUMMER f 
(MG;h3) 


PREDICTED 
CHLORO ft 

<M6/M3) 


STATION 
TROPHIC 
STATUS 




3OJUL8I1 


. 


. 


. 




« 


3.4 


2.1 


o.e 


l.fi 




0,54 


1 




0BAUG8& 


. 


. 


. 




. 


2.7 


2.0 


0.6 


1 




», 


»■ 




20AUG86 


0.025 


0.0010 


0.0015 




0.0110 


1.4 


U.6 


U.8 


• 




* 


'i 




01SEPB6 


• 


. 


. 




. 


3.3 


2.4 


O.B 


I 




m 


■* 




23SEP8& 


0.047 


0.0010 


0.0015 




0.0140 


LB 


0.9 


0.8 


■i 




f 


{*■ 




160CT86 


0.056 


0.0010 


0.0015 




0.0190 


1.6 


1.1 


0.4 


f' 




J 


» 








NORTHEASTERN REGION TECHNICfil. SUfPORT 
HATER DUALITY HOHITDRINfi FROfiRAM \'iB6 











— - LAKE=1 


IROUT:C!Ty Of HORTH BA' 


; STAIlOtJ 


1=101 












SAHPUfIG 
DA1E 


SAMPLE 
NOHBER 


ALK! 
(HB/IJ 


CAUR 
!)18/L! 


CLIDUR 

IMG/L) 


COLTR 
CfCU) 


C0ND25 
(UMIID/CM) 


Die 


DOC 
(HB/LI 


HARD! 
IH5;LS 


KKUR 
(HG/L) 


HGUR 
(MG^LI 


tIAUR 
IHG/L) 


09JUN86 


OOOOJC-2 


12.9 


5.98 


11.70 


e.5 


88.0 


2.6 


3.1 


21.5 


1. 


16 


1.61 


6.47 


I5JULB4 


OOOSH-IB 


13.3 


5.79 


11.40 


8.0 


BB.9 


2.6 


2.B 


21.0 


1. 


16 


1.64 


6.57 


23SEP8i 


OOOJC-IB 


12.7 


bM 


11.00 


B.O 


85."? 


2.1 


2.? 


22.0 


1. 


13 


1.65 


6.43 


IfcOCTSi 


OOOJT-IB 


12.6 


6.03 


10.90 


8.5 


87.8 


2.6 


2.9 


22.0 


1. 


22 


1.65 


6.73 


SAMPLING 
DA IE 


PH SS04UR 1 
(H6/L) 


HMHTFR 

mil) 


NNOIFR 
(HG/L) 


NN02FR 
f«G/L) 


NNTKUR 
IMG/L) 


PF'04FR 
(KG/LI 


PPLIT 1 

(HG/L) 


ftLUI 

<KG;L) 


CDUT 

(MG/LJ 




CRUT 
(HG/L) 


CUUT 

(M6/L) 


(I9JIJN8A 


7.34 


8.94 


0.010 


0.2750 


0.00150 


0.200 ( 


}. 00000 


0.006 


, 


■» 




« 


« 


15JUL86 


7.13 


9.79 


0.016 


0.2750 


0.00550 


0.220 i 


). 00000 


0,001 


. 


•■ 




■:» 


»■ 


23SEPB6 


7.26 


9.52 


0.014 


0.2750 


0.00200 


0.360 ( 


). 00000 


0.008 


. 


'«!■ 




# 


if 


IfeOCTBA 


7.04 


B.OO 


0.016 


0.3250 


0.00200 


1.620 ( 


). 00100 


0,002 


;« 


:w; 




{•; 


,,•! 


SAHPLINB 
DATE 


FEUT 
(HG/LI 


NlUT 

(M6/L) 


PBUT 

(He/L) 


ZNUT 

(MG/L) 


CHLRAT 

<L(6/L) 


CHLRAC 

m/i) 


CHLRPT 

<UG/L) 


AyERABE 
SUMMER P 
tMG;H3) 


PREDICTED 
CHLORO A 
(M6/H3) 




STATION 
TROPHIC 
STATUS 




§9JUNBfi 


. 


m. 


!■ 


m 


« 


jk 


i* 


5.0 





.75 




1 




15J1JL86 


. 


m 


« 


',1 


« 


,1 


, 


»! 




r 




n 




25BEP86 


• 


§ 


f 


:i 


f 


« 


■ 


»■ 




• 




t 




160CT86 


. 


:• 


m 


'• 


, 


^ 


J 


J, 








''■?'■ 





-1^ 



HORIHEASTERtJ REGION TECHHICAL SUPPOR! 
mm OUALIli HOHIFORINB PROGRftfl 1966 
LftKE^IfiOUTsCnr OF NORIH BAl ST^riOll^i03 -■ 



DftlE 


SAMPLE 
NUMBER 


ALK! 

m/u 


CAUR 
IMG/LI 


CLIDUR 

IflGiLI 


COL 1ft 

IfDU) 


tmm 

(UttHO/CH) 


Die 
i«6/U 


DOC 

{HG/D 


IHB/L! mil) 


HOUR 
(H6/L) 


UAUR 
(Me/L! 


'}9JUN86 


O0OOJC-5 


12.3 


5.87 


11.60 


8.3 


86. f 


l 2.6 


3.9 


21.5 1. 


16 


1.62 


6.39 


I5JUL8A 


000SH-3B 


12.1 


5.80 


tl.40 


8.5 


86.^ 


1 2.4 


3.0 


21.0 1. 


U 


1.63 


6.40 


.'3SEP86 


000JC-3B 


12.6 


i.82 


10.80 


7.5 


m.i 


i 2.6 


2.7 


21.0 I. 


11 


l.fel 


6.39 


l60CI8i 


000JT-3B 


12.7 


5.95 


10.90 


8.5 


87. c 


I 2.6 


J.O 


21.5 1. 


20 


1.65 


6.59 


SAMPLING 
DftlE 


PH SS04UR 1 
{HB/D 


fINHTFR 

(MB/Ll 


MMOTFR 

(HB/L) 


MN02FR 

fMB/L) 


(HS/L) 


PPD4FR 
^m/LI 


PPUI 
(M6/L) 


ALU! CDUT 
mil) (HB/L) 




CRUT 

(HG/U 


CUUT 
(MG/L! 


09JUNB6 


7.31 


9.04 


0.00& 


0.2700 


0.00100 


0.200 


0.00000 


0.002 


a i 




t 


■ 


15JUL8I. 


7.08 


9.71 


O.OIB 


0.2800 


0.00600 


0.220 


0. 00000 


0.004 


» m 




H 


m 


23SEP86 


7.09 


9.27 


O.OM 


0.3000 


0,00300 


0.240 


0.00000 


0.004 


• :* 




i 


i 


liClCf86 


7.08 


8.30 


0.010 


0.3150 


0.00.!50 


0.530 


0.00150 


0.000 


» * 




m 


i 


SAHPLIHB 
DAIE 


FELI7 
IH6/L) 


NIUT 
(H6/L) 


PBUT 
(MG/L) 


IMIIT 

IHG/L) 


CHLRftI 


CHIRAC 
(UG/L) 


CHLRB1 
(UG/L) 


AVERAGE 
SUHHEft P 
if15.'M3? 


PREDICTED 

CHLORO A 
iHli;H3) 




StAIION 
TROPHIC 
STAIUS 




09JyN8li 


« 


■m 


m 


!» 


m 


i 


i» 


2.5 


0.27 




1 




ISJIJLBi. 


, 


■m 


n 


;1 


'€,■ 


■m 


1- 


m 


!* 




m 




23SEP8& 


« 


« 


'« 


m 


w 


m 


* 


m 


* 




# 




I60CIB6 


t 


4 


•■1 


m 


m 


m 


1 


m 


;« 




■ill 





I 



WiNHfAStlftN REGION IECHWICJ.1 mi>m 

IJftTER DIJALUV HDHIfORlNG PR06Rft!l 1986 

LftKEMROUhCITY OF INORTH BAi SfftfiON^IOl 



SftHPUMG 
0AIE 


SAMPLE 
HUHBER 


ALKI 


CAUi 


CLIDUR 

(«G/L) 


COLIR 

(ICIJ1 


C0ND25 

(ilHHO.'CHl 


Die 


DOC 


HARD I tCKO'R 
<M.U (H:G;L) 


IfGllR 
(HG,U 


tlftUR 

lflG.-lJ 


10JUtl86 


OOOOSJ-5 


12.4 


5.=j5 


11. IS 


?.9 


?A. 


4 2.4 


3.B 


20.0 1. 


,14 


1.58 


6.J5 


I5JUL84 


OOOSHHB 


12.8 


5.B5 


11.10 


8.0 


8?. 


5 2.. ,6, 


5,.(i 


21.5 1. 


15 


1,65 


6,11 


20AtJGB6 


00WC-4B 


12.8 


6.10 


lfl.?0 


8.5 


B5.5 2.6 


5.1 


22.0 !, 


17 


1,63 


6.56 


23SEP8& 


000JC-4i 


12.3 


5.87 


10,90 


8.0 


31. 


7 2,6 


2.. 8 


21.5 1. 


11 


1.63 


6.46 


16DC1B4 


mm-m 


12.1 


5.87 


11.00 


B.5 


86. 


1. L. J. 




21.5 1. 


IS 


1.64 


6.52 


SflMPLIHfi 
DftlE 


PH SS04UR 1 
(M6/LJ 


I^NHrFR 

(He/i) 


HHOIFR 
««S/L) 


NN02FR 
IHB/L) 


MNIKUR 

IHG/L) 


PP04FR 
(MG/Ll 


ppyi 

(MG/L) 


All!! mm 
im:i) mil) 




CiUl 
(MS/L) 


Win 

(H6/L1 


10JUfi86 


7,14 


3, 16 


0.010 


0.2850 


0.00200 


0.200 


0.00050 


0.011 


■ m 




c 


m 


ISJULBA 


7.15 


fJ4 


0.014 


0.2700 


0.00600 


0.240 


0.00000 


0.005 


f; »; 




» 


'». 


20AU686 


7.12 


?.18 


0.004 


0.3000 


0. 00100 


0.230 


0.00150 


0.003 


. « 




• 


i 


23SEP8A 


7.03 


9.42 


0.078 


0.2850 


O.0O40O 


0.290 


0.00000 


0.003 


• 1' 




;i 


* 


mmh 


7.23 


8.00 


0.062 


0,3450 


0.00650 


9*550 


0.00150 


0.000 


. » 




» 


j* 


mmim 

CfilE 


FEUT 

(ff6/LI 


muT 

miu 


PBUT 

ins/Li 


ZNUT 

(MG/U 


CHLRAT 
(IJG/L) 


CHIRAC 
(UG/L) 


CHLRBI 

(UG/U 


AVERAGE 
SUHHER P 
1116 /M3) 


PREDICIED 
CHLORO ft 
mG/M3) 




STATION 
IROPHIC 
SIAIUS 




10JUNi6 


t 


8 


jg 


1 


, 


* 


m 


i..l 


0.62 




1 




15JUIB& 


« 


m 


m 


« 


»■ 


« 


4 


m 


* 




■i 




2yAUGB6 


•g 


m 


:»: 


». 


m 


■1 


m_ 


m 


s 




* 




23SEPBi 


. 


4 


« 


s* 


¥ 


« 


'* 


* 


a 




V 




l60Cr86 


* 


■m 


M 


V- 


.!> 


« 


« 


m 


i 




ii 








HORIHEABTERN REPION lEGHNICfiL SUFFORI 
WAFER aUAinv riQMHORINB PROGRAM 1986 



SAHPLING 
DATE 


SAHPLE 
NUMBER 


ALKT 
(HB/L) 


CAUR 

mil) 


LHf-t-l 

CLIDUR 

mil) 


COLTR 

(ICLU 


LJr nuRin l'h 

C0HD25 

(IIMHIJ/CM) 


Die 


)=r.!0 

DOC. 

(Mt/L) 


HARD I 
(MG/L J 




KKUR 
(Mfi/L) 


HGUfi 
IHB/L) 


NAUR 
(MG/L) 


10JUI)86 


OOOOSJ-2 


7.7 


3.78 


3.90 


13.5 


49.0 


1.4 


3.7 


13.0 




0,90 


0.97 


2.45 


lf.Jl)LB6 


000SH-6B 


B.2 


3.94 


3,45 


15.0 


50.6 


Ul* 


^'. ' 


n.o 




0.90 


0.9? 


2.53 


20AU886 


oaojc-6B 


8.7 


4.38 


3.55 


24.0 


50.7 


2.2 


3.6 


15.0 




0.93 


1.02 


2.67 


23SEPB6 


000JC-6B 


B.6 


3.98 


3.45 


15.0 


49.9 


1.4 


3.1 


14.0 




0.84 


0.98 


2.16 


lfeOCT8<. 


000n-6B 


B.6 


4.01 


3.50 


19.5 


50.3 


2.0 


3.4 


l<l.Ci 




0.92 


1. 00 


2.63 


SAMPLING 
DATE 


PH SSD4UR 1 
IHG/L) 


MNHTFR 
IHB/L) 


NNOTFR 
(H6/L) 


NN02FR 
(HG/L) 


NNIKUR 
(HG;1) 


PP04FR 
(H6,L) 


PPUT 

mil) 


ALUT 

(MG/L) 


CDUT 

mil) 


CRUf 
(M6/L) 


CUUT 

(HG/L) 


10JUN8& 


6.87 


2.60 


0.012 


0.2450 


0.00200 


0.180 


0.00050 


0.007 




■1 




il 


:I 


iSJULBA 


h.U 


7.81 


0.034 


0.2400 


0.00450 


0.260 


0.00000 


0,009 




:. 




• 


m 


2QAU686 


6.8? 


7.59 


0.042 


0.2750 


0.00250 


0.270 


0.00100 


0.013 




.If 




4 


'* 


23SEP86 


7.22 


7.86 


0.008 


0.2200 


0.00100 


0.190 


0.00050 


0.006 




« 


^ 


'4M 


M 


liOClB6 


b,U 


6,00 


0.Q12 


0.2900 


0.00250 


0.200 


O.D0200 


0,005 




>i' 


»•: 


■f 


* 


SAHPLIM6 
DAIE 


EEUr 
(MB/L) 


NIUT 
(HB/L) 


PBUT 
(HB/L) 


ZKUT 
(MG/L) 


CHLRAT 
(UB/L) 


CHLRAC 


CHLRBT 

illG/L) 


AVERAGE 
SUMMER P 
<HB/M3) 


PREDICTED 
CHLORO A 
(MG/M3) 




STATION 
IROPHIC 
STATUS 




10JUN86 




t 


■*■ 


;■ 


m 


i! 


* 


8.0 


1 


.48 




i 




If-JUlBt 




i 


9 


« 


m 


f 


A. 


*- 








», 




I'OAllBBi 




. 


« 


». 


» 


m 


r 


< 








-»■ 




23SEP86 




m- 


a 


a. 


s 


»: 


«i 


» 








p 




160CTB& 




'i 


:< 


i 


m 


». 


f- 


»■■ 








a. 








HORIHEASTEPH REGION TECHNICAL SUPPCiRT 
WfiTER OUfiiny HONIIORIMS PROGRAM 1984 



5AHPLIN6 
DftlE 


SAHPLE 
NUKBER 


ALKI 

IH6/L) 


CAUR 
IHG/L) 


LKIt- 

CLIDUR 
(HB/L) 


COLTR 
!TCU) 


C0ND25 Die 

IIIMHO/CM! iHK/L! 


i-iv^ 

DOC 


HAROT 
(HG 1.) 


KKUR 

(HGM.) 


H61IR 

(HGiL) 


HAUR 

iHG.I) 


10JUN8& 


OOOOSJ-7 


ll.B 


5.84 


11, to 


B.O 


80. 


4 2.6 


3.4 


21.0 




18 


1.62 


6.30 


l5JyL86 


OOOSH-BB 


H.3 


5.52 


11.50 


?.o 


n. 


3 S.2 


3.0 


20.5 




24 


1.67 


6.50 


20AUGe6 


OOWC-BB 


14.4 


6.44 


11.60 


8.5 


9C. 


6 3.0 


2.9 


23.0 




2/ 


l.?3 


6.00 


23SEP86 


OOOJC-BB 


16.1 


6.95 


11.30 


10.5 


93. 


2 4.2 


2.9 


25.0 




29 


1.86 


fa.t^f 


tbOCTB6 


000J7-8fi 


13.1 


5.99 


11.40 


B.O 


87. 


2 2.2 


3.4 


21.5 




68 


1.65 


7.20 


SAMPUNB 
DAIE 


PH 5S04Ufl 
(HB/U 


MNHTFR 
(K6/L) 


HHOTFR 
(M6/L) 


HN02FR 
IHG/L) 


HNTKUft 
(HG/L) 


PP04FR 
(HG/L) 


PPUI 
(NG.'L) 


flLUT 

;mg/l) 


CDUT 
iH6/L) 




CRUT 
(H6/L) 


CUUt 
!KG/L) 


IfKJUHSfc 


7.37 


2.97 


0.018 


0.2450 


0.00250 


0.200 


0.00050 


0.007 


, 


, 




, 


, 


15JULe6 


6.90 


10.07 


0.040 


0.2750 


0.00700 


0.250 


0.00000 


0.008 


. 


. 




. 


» 


20AU6B6 


7.30 


9,36 


O.OBO 


0.2050 


0.00200 


0.400 


0.00000 


0.007 


. 


. 




. 


. 


23SEP86 


6.83 


9.36 


0.040 


0.2950 


0.00400 


0.310 


0.00000 


O.OOB 


# 


» 




. 


. 


160CIB6 


7.41 


7.10 


0.024 


0.1650 


O.OOBOO 


0.340 


0.00200 


0.002 


•: 


m 




;* 


• 


SAKPLING 

MIE 


FEUf 
lf1G/L» 


lilUT 
(«G/L> 


PBUT 
(MG/L) 


ZNUT 
<HB/L) 


CHLRA1 

(UB/L) 


CHIRAC 
(UG/LJ 


CHLRBT 

(UG/L) 


AVERAGE 
SUHHER P 
(H0/f13> 


predicted 
chloro a 

(HG/H3) 




STATION 
TROPHIC 
STATUS 




10JUNe4 


.» 


w. 




* 


.#' 


»'' 


I) 


6,,.4 


1 


07 




1 




lfiJUL86 


. 


. 




* 


tt 


»' 


t 


K 








M 




2!)ftU8B6 


. 


. 




* 


it 


, 


». 


1; 








m 




23SEP86 


. 


. 




» 
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» 
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K 








ill 
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ii 
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Appendix III 
Chlorophyll £ Concentration / SecchI Depth Relationship 



- 80 - 



Secchi depth measurements and chlorophyll a concentrations for Trout Lake» 1986. 







SECCHI DEPTH { 


m) 




CHLOROPHYLL 


. a CONCENTRATION (ug/L) 


DATE 


1 


3 


4 


6 


8 


X 


1 


3 


4 


6 


8 


X 


May 13 


5.25 


5.25 


6.5 


4.75 


- 


5.4 


1.0 


1,1 


1.0 


1.4 


. 


1.1 


May 27/29 


5.0 


5.25 


5.0 


4.75 


5.0 


5.0 


0.6 


0,6 


0.6 


1.0 


0.7 


0.7 


June 9/10 


5.0 


4.5 


4.0 


4.0 


5.25 


4.6 


1.4 


1.4 


1.6 


1.7 


1.4 


1.5 


June 25 


5.5 


5.25 


5.0 


3.75 


4.5 


4.8 


2.3 


2.6 


2,8 


2.3 


2,4 


2.5 


July 8 


5.5 


4.75 


6.5 


4.75 


5.0 


5.3 


1.7 


1.2 


1.5 


1.5 


1.7 


1.5 


July 15 


4.0 


5.0 


5.75 


5.5 


5.0 


5.1 


1 .4 


1,4 


1.3 


1.5 


1.3 


1.4 


July 30 


2.0 


3.75 


5.0 


3.25 


4.0 


3.6 


2.3 


2.9 


2.5 


2.5 


3.4 


2.7 


Aug. 8 


4.0 


5.0 


4.0 


4.0 


4.5 


4.3 


2.2 


2.6 


2.5 


2.1 


2.7 


2.4 


Aug. 20 


5.0 


5.0 


5.5 


5.0 


3.5 


4.8 


2.4 


3.1 


1.9 


1.9 


1.4 


2.1 


Sept, 4 


5.0 


4.5 


4.5 


4.5 


5.0 


4.7 


2.4 


3,1 


2.5 


3.1 


3.3 


2.9 


Sept. 23 


6.5 


5.5 


6.25 


6.5 


6.25 


6.2 


0.2 


- 


2.0 


1.9 


1.8 


1.5 


Oct. 16 


6.5 


7.0 


7.0 


5.25 


5.25 


6.2 


1.5 


1.5 


1.5 


1.9 


1.6 


1.6 


AVERAGE 


4.9 


5.1 


5.4 


4.7 


4.8 


5.0 


1,5 


1.9 


1.8 


1,9 


1.9 


1.8 



- Missing Data 



Appendix IV 

Tlieoretical Nutrient Modeling Caleulatlons 

and Explanation of Terins 
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PHOSPHORUS BUDGET CALCULATIONS 

A prime concern of the Ministry of the Environment is to 
maintain acceptable water quality levels in lakes subjected 
to shoreline and backlot development pressures. 

Water quality deteriorates with increasing quantities of 
algae because they decrease water clarity. Upon decay, algae 
deplete oxygen supplies needed to support fish populations. 

Phosphorus is the most important nutrient controlling the 
production of algae; so, the addition of phosphorus to a lake 
ultimately leads to a reduction of water quality. 

Based on this concept, the average springtime phosphorus 
concentration can be used as an indication of the trophic 
status of a lake. 

A mathematical model (Dillon, 1974) is used to provide a 
prediction of the average springtime phosphorus concentration 
in a lake by estimating natural and artificial Inputs of 
phosphorus to the lake. The model is summarized in the 
accompanying flow diagram. 

Natural Inputs of phosphorus are due to the erosion and 
transport of phosphorus from the bedrock and surface soils, 
as well as dry fallout of dust containing phosphorus combined 
with phosphorus "washed" from the atmosphere via 
precipitation. Estimates of these inputs are shown In the 
key. The natural phosphorus supply (Jn) Is determined using 
the following equations: 



DILLDN'5 MODEL 
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PHDSPHDRUS 
^CDNCENTRRT f DN 
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SUPPLY FROM LAND EXPORT = E x Ad = J£ (kg/yr) 

106 

SUPPLY VIA PRECIPITATION = Lpr x Ao = Jpr (kg/yr) 

10^ 



Jn = j£ + Opr 



Where E is the land export value from the key. Ad 1s the 
lake's drainage area, Ao 1s the lake's surface area, and Lpr 
Is the loading via precipitation (22 mg/m^ /yr). An export 
factor of 4.4 ipg/m^/yr was used for Trout Lake and 
3,9 iig/ii2/yr for Four Mile Bay, because of the Igneous 
character of the bedrock geology and stream drainage 
densities of each watershed. 

Artificial phosphorus Inputs originate primarily from human 
wastes, although detergents and fertilizers may contribute 
some phosphorus also. In order to calculate the artificial 
phosphorus inputs some assumptions must be made. On the 
average each person excretes about 0.8 kg of phosphorus per 
year, all of which Is assumed to eventyany enter the lake. 
In Ontario, an average of 3.75 people per household per year 
and 0.77 people per cottage per year are assumed. The 
artificial phosphorus supply (J a) from houses and cottages 
can then be calculated as: 
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Ja = (Nj X 3.75 + N^ x 0.77) x 0.8 (kg/yr) 

Where H^ is the number of houses and H^ is the number of 
cottages. 

The total phosphorus supply (Jt) is simply the sum of the 
artificial and natural phosphorus supplies: 

Jt = Ja + Jn 

However, much of the phosphorus supply to the lake goes 
directly into lake sediments or is transported farther 
downstream of the lake's outflow. Thus the hydrologic budget 
and retention capacity of a lake must be estimated before 
arriving at a final effective phosphorus concentration. 

To determine a lake's hydrologic budget the total outflow 
volume (Q) must be found. It is calculated as the sum of the 
Input of water to the lake from runoff (Ad.tur) and water 
Input directly to the lake (Ao [Pr - Ev]). 

I - Ad.tur + Ao (Pr - Ev) 

Where tur is the unit runoff in m/yr, Pr is the mean annual 
precipitation in m/yr and Ev is the mean annual evaporation 
in li/yr. 

The lake's flushing rate (p) is found as: 

p * _^ 

where Y is the lake's volume in m^. 
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Hfee retention of phosphorus by the lake is determined by the 
inietentlon coefficient which is highly correlated with the 
area! water loading (qs) where: 

qs = Q/Ao 

mid the retention coefficient (Rp) is: 

Mp « 12.4 
12.4 + qs 

If there is an upstream lake on the watershed it will retain 
mmne of the phosphorus from its drainage area. For each 
«]pstream lake the retention coefficient of the upstream lake 
IS used to reduce the phosphorus supply to the inflow of the 
mext lake, 

Ttie final predicted average springtime phosphorus 
concentration in the lake is calculated from: 

[P] = (1 ■ Rp) X Jt X 10^ 
0.956 X qs 

To estimate the effect of any new development, the additional 
phosphorus supply is calculated and the new total phosphorus 
supply (Jt) is substituted back in the above equation to give 
another predicted springtime phosphorus concentration. 
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In the Northeastern Region, the new total phosphorus supply 
Is calculated incrementally for two development types 
(permanent dwellings and seasonal cottages). Calculations 
are performed on an IBM microcomputer using a modified Lotus 
program showing development capacity for the existing level 
of water quality. 

The basis of Dillon's model is the theoretical springtiae 
phosphorus concentration which is obtained by estimating 
natural and artificial phosphorus supplies. Because of 
uncertainty regarding the agreement of theoretical spring 
phosphorus predictions with actual analytical determinations 
of spring phosphorus and the independence of the measured 
concentrations from possible "estimation" errors, the actual 
measured springtime phosphorus concentration of a lake is 
preferred as the basis for the determination of development 
capacity . Theoretical concentrations are computed for 
comparison. ^ 
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KEY 



SYMBOL 

r 

Ad** 

Jn 

at 



m 

Q 

tur 

Pr 

f 

Rp 
Lpr 



MEANING 

Mean depth of lake 

Lake surface area 

Lake drainage area 

Natural phosphorus supply 

Artificial phosphorus supply 

Total phosphorus supply 

Number of houses 

Number of cottages 

Total outflow volume 

Total unit runoff 

Mean annual precipitation 

Mean annual evaporation 

Flushing rate 

Areal water load 

Retention coefficient 

Phosphorus loading via 

precipitation 

Land export value derived 

from Table I 



UNITS 
m 

Mr- 

m2 

kg/yr 
kg/yr 
kg/yr 



n?/yr 

m/yr 

■i/y r 

m/yr 

times/yr 

m/yr 

22 mg/m2/yr 

mg/ra2/yr 



TABLE I: AVERAGE EXPORT VALUES (mg/m^/yr) 
GEOLOGICAL CLASSIFICATION 



LAND USE 



Forest 



Forest 
& Pasture 



Range 
Mean 

Range 
Mean 



IGNEOUS 


SEDIMENTARY 


0.7 - 8.8 


6.7 - 18.3 


5.5 


10.3 


5.9 - 16.0 


11.1 - 37.0 


9.8 


19.8 



NOTE : When E is in the 5.5 mg/m? /yr category, the export value should be 
calculated as follows: 



E = 1.32 + 5.54 Dd 
Where Dd is the "drainage density" and 

Dd - (Length of Each Input Stream) 



(km-1) 



** Drainage area of a lake is found by planimetry of the watershed drawn on 
topographic maps. 



Appendix Y 
Stream Water Chemistry Data 



NiRtHEASTERN RE6I0N TECHNICAL SUPPORT 
lATER OUALITY HQNlTORIlie PROeRAII 1986 
LAKE=TROUTseiTY OF NORTH BAY STATIOII=20f -—-=-=—— 



SANPLIMB 
BATE 


SAIFLE 
NUMBER 


ALKT 
CHB/U 


CAUR 
(H§/L) 


CLIDUR 
tHi/LI 


COLTR C0»25 

(Tcu) mmmm 


Die 
(HB/L) 


OOC 

(HG/L) 


HAROT mm mm mm ph 

(MS/L) (HB/L) (HG/L) (HB/L) 


SS04yR 

mil) 


NHHTFR 
mil) 


I1JUN86 


OMOJS-1 


i5.e 


f.26 


35.00 


12.5 


113.0 


3.0 


3.9 


32.0 


1.70 


2.11 


19,54 7.48 


3.90 


0.020 


i4mai 


OOOOJC-l 


19.6 


10.70 


44.20 


22.5 


216.0 


4.0 


4.6 


36.5 


1.74 


2,40 


25.30 7.64 


11.25 


0.030 


21AUi§6 


OO0OJC-1 


17.0 


f.if 


24.10 


11.5 


147.0 


3.6 


3.3 


32.0 


1.62 


2.1B 


13.90 7.58 


10,86 


0,002 


24SEPS6 


0MJC-S! 


16.2 


f.07 


24. ?0 


10.5 


149.0 


3.4 


3.5 


31.5 


1.5i 


2.17 


13.90 7.17 


11.31 


0.022 


SANPLlNi 

DATE 


NNOTFR 

tne/Li 


NMi2FR 

(ne/L) 


NNTIUR 
(HB/L) 


PP04FR 
(HB/L) 


PPUI 
(Mi/l) 


ALIJI 
JRB/L) 


CDUT 

(H6/L) 


CRUT 
(Mi/L> 


CUUT 
mil) 


FEUT 

miu 


NIOT 
(Hi/LI 


PBUT 

(mm 


ZNUT 

ine/L) 




11IUW4 


1,3400 


0. 00500 


0,330 


0.00000 


0.006 


0.0450 


0.00015 


0.0010 


0.0160 


0,140 


O.OOIO 


0,0015 


0.0110 




l4JULil 


0.8S00 


0,01400 


0.360 


0.00050 


0.009 


0.0960 


0.00060 


0,0010 


0.0150 


, 


0.0010 


0.0015 


0.0170 




21AUei6 


0,8950 


0.00100 


0.250 


0.00050 


0.002 


0.03S0 


0.00015 


0,0005 


0,0220 


0.078 


0.0010 


0.0015 


0.0200 




24SEPe6 


O.W0O 


0.00250 


0.270 


0.00050 


0.004 


O.O2S0 


0,00015 


0,0005 


0,0240 


0.096 


0,0010 


0.0015 


0.0250 





o 



NORTHEASTERN REBION TECHNICAL SUPPORT 
WftTER QUALITY HONITORING PROBRAfl 19B6 
LAKE=TROUT:CnY OF NORTH BAY STATI0N=210 — 



SAHPLINe SAHFLE 

DATE NUNIER 

11JIIN86 0000 JS-2 

14JUL86 0000JC^2 

2iAU686 OOOOJC-Z 

24BEP8& 0OOJC-S2 



ALKT CAUR CLIDUR COLTR C0ND25 DIC DOC HARD! KKUR MGUR NAUR 

<«G/L) (MG/L) mtu mm mmitm (mb/d imiu imn) miu img/d (hg/li 



H.4 
13.8 
19.6 
20.8 



&.91 
7.7? 
9.17 
9.38 



PH SS04UR MNHTFR 
miU (MG/L) 



11.5 

18.5 

11.0 

9.5 



78.9 
79.2 
94.3 
95.2 



2.4 
2.6 
4.2 
4.4 



2.7 
3.3 
2.3 
2.7 



24.0 
27.0 
32.5 
33.5 



1.27 
1.40 
1.74 
1.87 



1.60 
1.B5 
2.36 
2.46 



2.51 7.45 

i.. J«l I . So 

3.05 7.58 

2.99 7.45 



6.54 0.006 

18.73 0.018 

21.20 0.002 

21.85 0.012 



SAMPLING NNOTFR NN02FR KNTKUR PP04FR PPUT ALUT CDUT CRUT 

DATE (H6/L) (HG/L) (HG/L) (HG/L) (HG/L) <MB/L) (H6/L) (HB/L) 

11JUN86 0.1150 0.00150 0.180 0.00000 0.003 0.2100 0.00400 0.0010 

14JUL86 0.1 IK 0.00700 0.170 0.00050 0.002 0.2200 0.00400 0.0010 

21AUG86 0.1800 0.00050 0.140 0.00050 0.001 0.2100 0.00300 0.0005 

24SEP86 0.0800 0.00200 0.120 0.00050 0.002 0.1900 0.00300 0.0010 



CUUT FEUT 
(HG/L) (HG/L) 



0.0060 
0.0070 
0.0070 
0.0060 



0.130 

0.160 
0.130 



NIUT 
(HG/L) 

0.0020 

0.0020 

0.0010 

0.0010 



PBUT 
(HG/L) 

0.0015 

0.0015 

0.0015 

0.0015 



ZNUT 
IKG/L) 

1.4000 

1.5000 

1.7000 

1.5000 



I 



NORTHEASTERN REGION TECHIICAL SUPPORT 
HATER eUALITY MONrTORINB PROBRAH 1986 



SAMPLING 
DATE 


SftHPLE 
NIMBER 


ALKT 
(H6/1) 


CAUR 

mm 


CLIDUR 

m.'u 


COLTR C0Ni25 
(ICU) (URHO/CH) 


Die 
(HG/L) 


DOC 

mil) 


HARDT mm I 

(NG/L) mil) 


IBIR NAUR 
(RB/L) (HB/L) 


PH 


SS04UR 

(HB/L) 


NiHTFi 
(HB/L) 


HJUNB& 


OO0©JS~3 


10.6 


5.01 


8.15 


37.0 


73.3 


2.0 


5.0 


IB.0 


1.16 


1.26 


5.30 


7.14 


2. IB 


0.020 


14JUL86 


OOOOJC-3 


11.1 


5.21 


8.55 


61.5 


72.3 


2.0 


6.3 


18.5 


1.14 


1.33 


5.27 


7.20 


8.12 


0,032 


21AU68& 


OOOOJC-3 


16.4 


7.32 


12.10 


42,0 


97.2 


3.4 


4.3 


26.0 


1.56 


1.87 


7.18 


7.44 


9.44 


0.014 


24SEP86 


000JC-i3 


15.4 


bJl 


10.60 


75.0 


88. 9 


3.2 


5.2 


24.0 


1.58 


i.78 


6.20 


7.12 


9.45 


0.000 


SANPLIN6 
lATE 


NNOTFR 
(N6/L) 


NN02FR 


NNTIUR 

miu 


PP04Fi 

(HB/L) 


PPUT 
IHB/LI 


ALUT 

INB/L) 


CiUT 
(MB/L) 


CRUT 
(HB/LI 


CUUT 

(HB/L) 


FEUT 

(HB/L) 


NIUT 
(HB/Ll 


PIUT 
(H6/LJ 


ZNUT 
IH6/L) 




liJONSI 


0.2250 


0.00450 


0.300 


0,00050 


0.015 


0.1700 


0.00030 


0.0010 


0.0020 


0.450 


0,0010 


0,0015 


0.0650 




14JULB& 


0.2150 


0.01100 


0.390 


0.00200 


0,020 


0.2300 


0.00015 


0,0010 


0,0020 


. 


0.0010 


0,0015 


0.0560 




21AUiBI 


0.3500 


0.00300 


0.320 


0.00100 


0.015 


0.1500 


0.00015 


0.0010 


0.0010 


0.620 


0.0010 


0.0015 


O.OifO 




24SEPB4 


0.1800 


0.00350 


0.360 


0.00050 


0.019 


0. 1400 


0.00200 


0.0010 


0.0020 


0.610 


0.0010 


0.0015 


0.0930 








NORTHEASTERN REBION TECHNICAL SUPPORT 
WATER QUALITY HON I TOR I NG PROGRAM 19B& 



SAHPL1N6 
DATE 


SAMPLE 
NUMBER 


ALKT 
(HG/L) 


CAUR 
(MB/L) 


CLIDUR 
(MB/L) 


DOLTR C0MD25 
(TCUl (UHHO/CH) 


Die 
(HB/L) 


DOC 

mil) 


II iun=iu 

HARDT KKUR HGUR NAUR PH 
(M6/L) (fIB/L) (H6/L> (MB/L) 


SS04UR 
(HB/L) 


NNHTFR 
(MB/L) 


11JUN66 


OOOOJS-4 


10.9 


4.08 


0.35 


29.0 


39.2 


2.2 


5.9 


14.0 


0.72 


l.OO 


1.08 7.20 


6.35 


O.OIB 


H0UL86 


OOOOJC-4 


13.4 


4.66 


0.70 


59.5 


42.9 


2.4 


7.4 


16.5 


0.87 


1.17 


1.24 7.28 


5.03 


0.048 


2iAU686 


OOOOJC-4 


13.4 


4.75 


0.10 


33.0 


40.9 


2.B 


5.5 


16.5 


0.72 


1.12 


1.19 7.36 


4.73 


0.024 


24SEP86 


000JC-S4 


15.4 


5.13 


0.35 


27.5 


47.2 


3.2 


4.8 


18.5 


0.96 


1.33 


1.30 7.35 


6.12 


0.000 


SAMPLING 
DATE 


NNOTFR 
IMB/L) 


NN02FR 
(MB/LJ 


NNTKUR 
(MB/L) 


PP04FR 
(HG/L) 


PPUT 
(H6/L) 


ALUT 
(HG/LJ 


CDUT 
(MB/L) 


CRUT 
(HG/L) 


CUUT 
(«G/L) 


FEUT 
(MB/L) 


NIUT 
(HB/L) 


P8UT 
(HB/L) 


INUT 
(N6/L) 




nJUN86 


0.0650 


0.00400 


0.300 


0.00050 


0.010 


0.1500 


0. 00015 


0.0010 


0.0010 


0.420 


0.0020 


0.0015 


0.0050 




14JULB& 


0.1000 


0.01100 


0.470 


0.00350 


0.027 


0.3100 


0.00090 


0.0010 


0.0050 


. 


0.0020 


0,0015 


0.0090 




2IAU686 


0.0950 


0.00200 


0.370 


0.00050 


0.010 


0.1200 


0.00015 


0.0010 


0.0010 


2.300 


0.0010 


0,0015 


0.0000 




24SEP8& 


0.0450 


0.00150 


0.290 


0.00050 


0.007 


0.0920 


0.00015 


0.0005 


o.ooto 


0.520 


0.0010 


0.0015 


0.0000 





U3 



NORTHEASTERN RE6I0N TECHNICAL SUPPORT 

HATER QUALITY HDNITOfllNG PROBRflfl 1986 

LAKE=TR0UT:C1TY OF NORTH BAY STATI0N=213 



SAHPLINe SANPLE ALKT CAtlR CLIDUR COLTR CDND25 DIC DOC KARDT KKOR HGUR NAUR PH S504UR NNHTFR 

DATE NUHBER (HB/L) (MB/L) (HG/L) (TCU) tUMHO/CM) (HB/L) (Mfi/L) mil) mil) mil) (NB/L) mil) (HB/L) 

lOJUNBA 0000S3-f 15.7 4.72 0.70 43.0 183,0 2.6 B.2 17.0 0.66 1.24 1.27 7.46 2.01 0.006 

14JUL86 OOOOJC-5 19.5 6.20 0.60 60,5 58.3 4,0 •?.! 22.5 0.85 1.67 1.73 7.18 6.B3 0.024 

20AU6B6 OOOOJC-5 22.5 7.10 0.20 60.0 58.3 4.6 9.2 25.0 0.97 1.80 1.97 7.41 5.25 0.02O 

24SEP86 000JC-S5 21.0 6.86 0.40 35.0 63.3 5,0 6.5 25.0 1.38 1.86 1.99 7.04 8.36 0.000 

SftHPLIMB NNOTFR NN02FR NMTKUR PP04FR PPUT ALUT CDUT CRUT CUUT FEUT NIUT PBUT INUT 

DATE (HB/L) (HB/L) (HG/L) (HS/D (HB/L) (HB/L) mil) (HB/L) (H6/L> .(HB/L) (HB/L) (HG/L) (H6/L) , 

10JUHB6 0.0050 0.00200 0.320 0.00050 0.009 0.1300 0.00015 0.0005 O.OOIO 0.530 0.0010 0.0015 0.0030 ^ 

14JULe6 0.0250 0.00500 0.460 0.00250 0.021 0.2600 0.00015 0.0010 0.0010 . 0.0020 0.0015 0.0040 » 

20AU686 0.0100 0.00150 0.500 0.00050 0.017 0.1200 0.00015 0.0010 0.0010 I.IOO 0.0020 0.0015 0.0020 

24SEP86 0.0450 0.00200 0.300 0.00000 O.OOB 0.0670 0.00015 0.0005 0.0000 0.450 0.0010 0.0015 0.0020 



NORTHEASTERN RE6I0II TECHNICAL SUPPORT 
WATER QUALITY MONITORIMB PROBRAM 19Bi 



5ARPLIN6 
DATE 


SAMPLE 
NUNBER 


ALKT 
(H6/L) 


CAUR 
(H6/L) 


CLIDUR 

(H6/L) 


LHf,C- 1 r 

COLTR 

ncu) 


C0ND25 
<UHHO/C«) 


r nunm 

Die 

(M6/L) 


DHT Dll 

DOC 

(«B/L> 


HARDT 

mil) 


y 

KKUR 
(HG/L) 


NBUR 
(HB/L) 


NAUR PH 
(HG/L) 


SS04UR 
(HB/L) 


NNHTFR 

(HB/L) 


J4JUL86 


OOOOJC-6 


12.7 


5.55 


14.70 


70.5 


92.7 


2.2 


7.9 


20.0 


1.39 


1.44 


B.56 7.17 


6,34 


0.038 


21AUG86 


OOOOJC-6 


19.5 


7.3& 


12.60 


50.0 


100.9 


4.4 


5.2 


26.5 


1.95 


1.97 


8.15 7.44 


7.46 


0.084 


24SEPB6 


0D0JC-S6 


18.5 


7.07 


12.40 


39.0 


9B.9 


4.0 


5.1 


25.5 


2.03 


1.92 


7.76 7.22 


7,75 


0.000 


SANPLIN& 
DATE 


NNDTFR 
(HG/L) 


NW}2FR 
(NG/L) 


NNTKUR 
(H6/L) 


PP04FR 
(«6/L» 


PPUT 
1N6/LJ 


ALUT 
IH6/L) 


CDUT 

mil) 


DRUT 
(HB/Ll 


CUUT 

(HB/L) 


FEUT 
(NB/L) 


NIUT PBUT 
' (NG/L) (NG/L) 


ZNUT 
(HB/L) 





14JUL86 0.1950 0.01150 0.460 0.00300 0.026 0.4200 0.00015 0.0010 0.0090 . 0.0050 0,0015 0.0180 i 

21AUGB6 0.3350 0.00350 0.540 0.00150 0.015 0.3500 0,00015 0.0010 0.0070 0,930 0.0050 0.0015 0.0120 S 

24SEPB6 0.1450 0,00300 0.280 0.00050 0.011 0.3000 0.00015 0.0010 0.0070 0.800 0.0050 0.0015 0.0140 ' 



NORTHEASTERN RE8I0N TECHNICAL SUPPORT 

HATER QUALITY NONITORING PROBRAH 19B& 

LftKE=TROUT!CITY OF NORTH BAY STATI0N=2I5 



SAHPL1N6 SAHPLE ALKT CAUR CLIDUR COLTR C0ND25 DIC DOC HARDT KKUR H6UR NAUR PH SS04UR NHHTFR 

DATE NUMBER mil) mil) (HB/L) (Tcu) (UHHO/CH) mil) mil) mil) mil) mil) mil) mii) mii) 

immty OOOOJS-7 n.S 3.56 0.40 102.5 34.7 2.2 12.3 14.0 0.34 1.22 1,09 &.99 2.24 0.052 

14JULB6 OOOOJC-7 13.5 3.85 0.B5 97.5 38.4 3.0 15.8 15.5 0.56 1.38 1.16 6.84 2.60 0.472 

2lAU6a6 OOOOJC-7 20.0 6.08 0.40 120.0 51.0 5.4 12.6 22.5 0.57 1.B2 1.24 6.87 3.27 0.076 

24SEP86 000JC-S7 17.0 5.36 1.15 63.5 50.0 3.6 11.2 20.5 0.68 1.73 1.58 6.99 3.99 0.000 

5AHPL1N6 NNOTFR Nin2FR NNTKUR PPD4FR PPUT ALUT CDUT CRUT CUUT FEUT NIUT PBUT ZNUT 

DATE (H6/LJ mil) mil) (nb/li mil) mii) mii) mii) mii) mil) mii) mil) ine/D • 

1IJUN86 0.06M 0.00800 0.760 0.00350 0.033 0.1500 0.00015 0,0010 0.0010 0.600 0.0020 0.0015 0.0060 ^ 

14JUL86 0.0300 0.00800 1.540 0.02450 0.123 O.HOO 0.00100 0.0010 0.0030 . 0.0020 0.0015 O.OOBO 

21AUG86 0.0100 0.00450 l.OOO 0.03150 0.120 0.0940 0.00015 0.0010 0.0010 2.700 0.0010 0.0015 0.0100 

24SEP86 0.0450 0.00550 0.690 0.00400 0.031 0.1600 0.00015 0.0010 O.OOIO 0.730 0.0010 0.0015 0.0020 



NORTHEASTERN REGION TECHNICAL SUPPORT 
HATER QUALITY flOHITDRINB PROGRAM 1986 



SAHPLING 

DATE 


SAMPLE 
NUHBER 


ALKT 
(HB/L) 


CAUR 

m/u 


CLIDUR 
(HG/L) 


COLTR C0ND25 
(TCU) (UMHO/CM) 


jr rrunm 

Die 
(HG/L) 


DOC 

(MG/L) 


HARDT um mm naur 

(MG/L) (MG/L) (MG/L) (MG/L) 


Pi 


SSQ4UR 
(H6/L) 


NMHTFR 
(HG/L) 


liJUN86 


OOOOJS-B 


20. B 


4.78 


17.60 


150.0 


112.9 


4.8 


17.1 


27.0 


2.90 


2.36 : 


11.80 


7.04 


4.25 


0.046 


14JULB& 


OOOOJC-8 


21.6 


8. IB 


38.00 


92.5 


186. 


4.2 


14.1 


32.0 


0.75 


2.83 : 


22.80 


7.31 


6.75 


0.076 


21AU686 


OOOOJC-8 


53.7 


1&.50 


31.50 


95.0 


224.0 


12.0 


15.9 


63.0 


0.89 


5.25 ; 


?1.50 


7.38 


9.94 


0.050 


24SEP86 


000JC-S8 


29.4 


10.30 


38.10 


94.5 


196.0 


6.6 


16.1 


39.5 


1.40 


3.37 


■ 


7.18 


6.26 


0.000 


SAHPLING 
DATE 


NNOTFR 
(HG/L) 


NN02FR 
(HG/L) 


mm 

(HG/L) 


PP04FR 

(HB/L) 


PPUT 
(HG/L) 


ALUT 

(HB/L) 


CDUT 
(H6/L) 


CRUT 

(MG/L) 


CUUT 
(HG/L) 


FEUT 
(HG/L) 


NIUT 
(HG/L) 


PBUI 
(HG/L) 


ZNUT 
(HG/L) 




nJUNB6 


0.0350 


0.01050 


0.940 


0.02950 


0.092 


0.3100 


0.00015 


0.0010 


0.0020 


1.500 


0.0020 


0.0015 


0.0100 




14JULB6 


0.0700 


0.01300 


0.910 


0.01850 


0.071 


0.3000 


0.00015 


0.0010 


0.0010 


. 


0.0020 


0.0015 


0.0060 




2IAU686 


0.0950 


0.05600 


1.480 


0.02350 


0.059 


0.1700 


0.00015 


0.0010 


0.0010 


1.200 


O.OOIO 


0.0015 


0.0090 




24SEPB6 


0.0500 


0.02550 


0.830 


0.01850 


0.064 


0.4000 


0,00015 


0.0010 


O.OOIO 


1.200 


0.0020 


o.oois' 


0.0060 








NORTHEASTERN RE6IDN TECHNICAL SUPPORT 
HATER QUALITY N0NIT0RIN6 PR06RAN 1966 



SAHPLIN6 
PATE 


SAMPLE 
NUrtBER 


ALKT 
(HB/L) 


CAUR 
(N8/L) 


CLIDUR 
tHS/L} 


COLTR [ 
(TCU) 1 


:0N025 
[UHHO/CM) 


jr nunm 
Die 

me/L) 


DOC 

(HB/L) 


Hjuri=zi/ 

HARDT KKUR HGUR 
(HG/L) (MS/L) (HG/L) 


NAUR PH 
(HB/L) 


5S04UR 
(MB/L) 


NNHTFR 
(H6/L) 


lUyN86 


OOOOJS-9 


25.8 


9.21 


41.60 


107.5 


197.0 


fc.2 


15.2 


37.0 


0.9B 


3.42 


22.20 7.02 


3.70 


0.112 


14JULB6 


00O0JC09 


34.2 


10.50 


33.20 


102.5 


184.0 


7.4 


15.2 


43.0 


0.97 


4.08 


18.50 7.35 


3.28 


0.1 28 


21AU686 


OOOOJC-9 


26.3 


10.30 


51.00 


77.5 


229.0 


5.4 


14.0 


43.0 


0.82 


4.24 


27.00 7.53 


2.63 


0.094 


24SEPafc 


O00JC-S9 


35.1 


11.30 


39.30 


75.0 


20B.0 


B.2 


13.4 


46.5 


1.93 


4.43 


20.20 7.10 


4.83 


0.07B 


SAMPLING 
DATE 


NNOTFR 
(HG/L) 


NN02FR 
(HB/L) 


NNTKUR 
(HB/L) 


PP04FR 
IHB/L) 


PPUT 

mil) 


ALUT 
(HB/L) 


CDUT 
(MB/L) 


CRUT 
IM6/L) 


CUUT 
(HG/L) 


FEUT 
(HG/L) 


NIUT PBUT 
(HG/L) (HG/L) 


ZKUT 
(HB/L) 




llJUNBfr 


0.0400 


0.01150 


1.000 


0.01200 


0.074 


O.BOOO 


0.00015 


0,0030 


0.0020 


I. BOO 


0.0030 0.0015 


0.0060 




\miu 


0.0600 


0.01750 


1.070 


O.OIBOO 


0.073 


0.3500 


0.00015 


0.0010 


0.0000 


. 


0.0020 0.0015 


0.0030 




21AUGB6 


0.0200 


0.01100 


0.940 


0.00750 


0.048 


0.2500 


0.00015 


0,0010 


0.0010 


1.300 


0.0020 0.0060 


0.0030 




245EPB6 


0.0450 


0.01300 


0.990 


0.01000 


O.OBO 


0.6300 


0.00015 


0,0030 


0.0020 


1.900 


0.0030 0.0015 


0.0050 





00 



NORTHEASTERN REBION TECHNICAL SUPPORT 
HATER BUALITY M0NITDR1N6 PROSRAIf 1986 
- LAKE=TROUT:CITy OF MORTH BAY SIATI0N=218 --— ■ 



SflHPLlNB SAflPlE ALKT CAUR CLIiUR COLTR C0iD25 DlC tOC HARDT KKUR MBUR NAUR Ptt SSOWR NMTFR 

DATE NUMBER (M6/L) (HG/L) (fiS/L) (TCO) (UmO/Cm (HB/L) mil) mil) (HG/L) (MB/L) (116/L) CH6/L) mil) 

\mHBb OOOOJS-5 19.8 B.66 30.00 13.0 162.0 4.4 5.0 31.0 l.i7 2.22 18.10 7.32 9.47 0.040 

WUlBh OOOUCOIO 22.0 8.24 26.60 16.0 154.0 4.0 4.8 30.0 1.54 2.25 15.50 7.64 9.74 0.054 

21AUBB6 OOOJC-10 20.B 8.64 25.60 18.5 147.0 4.4 5.1 31.0 1.57 2.26 14.80 7.47 9.20 0.026 

24SEPS6 OOOJC-SO 30.2 11.60 47.20 21.0 231.0 6.B 7.7 41.0 2,13 3.00 . 7.25 9.01 0.044 

SAMPL1N6 NN0TFR NNI32FR NNTKOR PP04FR PPUT AiUT CIUT CRUT CUOT FEUT HUT PBUT ZNUT 

DATE (HB/l) (HG/L) (H6/L) (H6/U mil) mil) mil) (H6/1) (KS/L) mil) mil) mil) tHB/L) 

11JUN86 0.1900 0.00750 0,5!0 0.00050 0.014 0.1100 0.00015 0.0005 0.0020 0.230 0.0010 0.0015 0.0080 

14mB6 0.1250 0.00850 0.380 0.00100 0.006 0.0320 0.00015 0.0005 0.0010 . 0.0020 0.0015 0.0080 

21ftUBB6 0.0600 0.00100 0.350 0.00000 0.007 0.0290 0.00015 0.0005 O.OOIO 0,240 0.0010 0.0015 0.0030 

24BEPB6 0.0500 0.00150 0.480 0.00000 0.007 0.0240 0,00015 0.0005 O.OOIO 0.24D O.OOIO 0.0015 0.0030 






niiiiii 
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